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CHIEF  SIGNAL-OFFICER  OF  THE  ARMY. 


-  War  Depaetment, 
Office  of  the  Chief  Signal-Officee, 

Washingtanj  D.  C,  November  10, 1878. 

Sir  :  The  establislied  course  of  drill  and  instruction  in  military  sig- 
naling and  telegraphy,  meteorology,  and  the  Signal  Service  duties  of 
stations  of  observation  and  report,  embracing  those  of  the  service  both 
on  the  sea-coast  and  in  the  interior,  together  with  those  of  the  construc- 
tion, maintenance,  and  oi)eration  of  the  telegraphic  lines  upon  the  frontier, 
has  been  continued,  as  in  preceding  years,  at  the  school  of  instruction 
and  practice  at  Fort  Whipple,  Va. 

The  drills  of  the  Signed  Corps  with  arms,  with  Gatling  guns,  in  the 
maneuvering  of  field  telegraphic  trains ;  the  procedures  for  the  rapid 
erection  of  telegraphic  lines ;  the  management  of  tlie  signal  and  other 
apparatus  habi^ially  used  by  the  corps  in  the  field  or  in  times  of  war, 
have  been  regular  and  thorough.  Tlie  character  of  these  duties  has  been 
so  often  described,  it  is  not  necessary  to  refer  to  them  here  at  length. 

The  api)aratu8  at  the  post  for  the  study  and  practice  with  instruments 
for  the  meteorological  duties  of  the  service  has  been  improved. 

The  equipment  for  the  drill  with  arms,  the  drill  with  field  telegraphic 
trains,  the  construction  drills  and  for  practice  in  the  duties  required  on 
signal  and  at  telegraphic  stations,  is  sufficient.  Particular  attention  has 
been  given  in  the  year  just  passed  to  the  drill  of  the  force  with  arms  and 
to  such  armed  maneuvers  as  would  be  necessarj^  for  the  corps  in  time 
of  war.  A  rigorous  practice  of  this  kind  is  necessary  for  a  force  organ- 
ized to  act,  if  need  be,  independently  of  other  organizations,  and  to  be 
capable  of  protecting  with  its  own  guard  its  own  material  and  works. 

Experiments  in  signaling  and  telegraphy  are  made  at  Fort  Whipple 
under  proper  supervision.  It  is  endeavored  to  keep  abreast  in  all  im- 
provements, with  the  progress  made  by  scientific  ingenuity  in  the  special 
duties  of  the  service  in  the  use  of  improved  war  material  and  in  the 
different  modes  of  rapid  communication  now  necessary-  and  expected  to 
be  used  as  of  course  in  war.  Such  apparatus  are  here  tested  as  may 
have  received  the  notice  of  this  office  or  to  which  the  attention  of  the 
office  is  directed  by  higher  authority. 

A  practice-line  forty  miles  in  length — a  portable  field-line  being  used — 
has,  during  the  past  year,  been  erected  and  maintained  on  the  military 
reservation  of  the  post  for  the  experimental  testing  of  the  uses  of  the  tele- 
phone. An  iron  line — the  supi)orts»and  insulator  branches  being  both  of 
that  metal,  fitted  to  carry  and  carrying  two  wires — ^has  been  here  tested. 
It  has  not  been  disabled  at  any  time  by  any  failure  of  the  supjiorts.  The 
telegraphic  line  connecting  Fort  Whipple  with  this  office — ^a  field-line 
eight  miles  in  length — ^has  been  in  constant  use,  different  fonns  of  tele- 
phones being  employed  upon  it. 
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Telephonic  communication  is  adopted  as  the  usual  mode  for  all  com- 
munication between  this  office  and  Fort  Whipple.  The  wires  are  so 
arranged  and  fitted  with  instruments  that  the  ordinary  modes  of  tele- 
grapMng  may  be  used  for  any  matters  requiring  to  be  of  record.  A 
number  of  experiments  have  been  made  over  the  wires  connecting  Balti- 
more and  Washington.  As  a  result  of  these  experiments,  telephonic 
communication  has  been  established  at  points  upon  the  sea-coast  lines 
where,  at  repair  and  minor  stations,  it  gives  promise  of  usefiilness. 

A  series  of  experiments  has  been  made  with  sim-fla«hes,  with  the  view 
of  improving  .upon  the  forms  of  heliograph  to  be  adopted  for  the  general 
uses  of  the  Army. 

ExperimeEts  have  been  made  with  shells  charged  with  gun-cotton  to 
be  exploded  and  causing  a  heavy  report  at  a  great  elevation  above  the 
earth's  surface,  and  with  shells  charged  with  colored  fires  to  be  used  as 
signals — ^the  shells  being  thrown  fipom  Signal-Service  mortars. 

There  have  been  other  and  necessary  experiments,  for  which  the  i)o§t 
and  force  stationed  at  it  furnish,  as  they  are  intended  to  do,  good  facili- 
ties. 

The  duties  at  this  post  are  conducted  under  strict  military  rule.  The 
post  is  controlled  as  connected  with  and  as  forming  part  of  this  office. 
The  officers  of  the  Signal  Corps  pass  a  course  of  drill  and  instruction 
and  serve  regularly  at  tliis  post  before  being  put  upon  any  other  duty  of 
the  Signal  Service.  It  is  recommended  that  aU  officers  of  the  Army  in- 
tended to  be  instructed  as  acting  signal-officers,  or  to  be  temporarily 
instnictors  in  geographical  military  departments  for  the  field  duties  of 
the  Signal  Service,  be  here  instructed  before  being  put  upon  detached 
duty.  Instructors,  not  themselves  thoroughly  instructed,  are  worse  than 
useless.  It  is  aimed  to  furnish  through  the  thorough  course  of  studj'^  and 
practice  at  Fort  Whipple  a  force  of  enlisted  men,  enlisted  after  exami- 
nation, thoroughly  disciplined  as  soldiers  and  fitted  by  careful  special 
instruction  for  the  special  duties  of  the  Signal  Service. 

The  importance  of  the  field  duties  of  the  Signal  Ser\ice,  and  of  the 
modes  of  communication  such  services  make  possible,  are  now  recognized 
throughout  the  world.  The  modes  of  instruction  in  field  or  outdoor  sig- 
naling, now  nearly  similar  in  the  Army  and  Xavy  of  the  United  States, 
ought  to  be  made  so  absolutely,  and  a  course  so  complete  established  that 
any  force  of  either  arm  will  be  surely  competent  at  any  time  to  put  itself  in 
signal  communication  with  any  force  either  of  its  o>ra  or  of  the  other  arm, 
within  signal  distance.  It  is  not  necessary  now  to  represent  at  length  to 
any  who  have  served  in  or  read  of  recent  wars  the  propriety  and  the 
need  fliat  any  armed  force  of  any  armj^  should  be  able  to  wire  or  to  com- 
municate by  other  signals  with  any  other  of  the  same  nationality  or  obey- 
ing the  same  general  command. 

The  course  of  instruction  at  Fort  Whipple,  for  officers,  to  be  acting 
signal  officers,  and  that  for  enlisted  men,  candidates  for  promotion  to  the 
grade  of  sergeant  in  the  Signal  Corx)s,  or  to  the  grades  of  first-class  pri- 
vates and  corporals,  are  given  herewith.  (Paper  1.)  They  embrace  such 
branches  of  study  as  experience  has  shown  best  suited  to  fit  the  pupil 
for  the  difterent  positions  of  duty  in  which  he  may  be  placed.  The 
number  of  officers  now  under  instruction  at  Fort  "SMiipple  is  three.  Eigh- 
teen enlisted  men  have  been  instructed  for  promotion  to  the  grade  of  ser- 
geant during  the  year,  terminating  Jime  30, 1878.  Of  these,  thirteen  suc- 
cessfully passing  the  examination,  for  that  grade,  have  been  promoted 
and  assigned  to  stations.  One  was  droi)ped  from  instruction  for  miscon- 
duct, and  four  are  still  under  instniction.  (Paper  2.)  Ninety-six  en- 
listed men  have  been  under  instruction  for  the  positions  of  first-class 
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privates,  assistants  to  observers.  Of  this  number,  sixty-three  completed 
the  course  of  instruction,  drill  and  practice,  passed  the  necessary  exami- 
nation, and  have  been  ordered  to  duty  at  stations  as  assistants.  tVo 
were  discharged  the  service  at  their  own  request,  and  thirty-one  are  still 
under  instruction.    (Pai)er  3.) 

The  action  of  Congress  permanently  organizing  the  enlisted  force  of 
the  Signal  Corps  and  iucrea-sing  its  number,  has  imposed  unusual  labor 
ux)on  the  instructors.  The  habitual  drills  with  arms  of  all  the  enlisted 
force  stationed  at  the  ofiRce  of  the  Chief  Signal-Officer  in  Washington,  in 
connection  with  those  of  the  enlisted  force  at  Fort  Whipple,  has  ren- 
dered possible  during  the  past  year  practice  more  complete  than  in 
former  years.  Drills  of  the  telegraphic  train  complete,  embracing  four 
sections,  have  been  practicable  for  the  first  time  in  the  history  of  the 
8ervic5e.  The  drill  of  one  or  at  most  two  sections  has  been  the  most  ex- 
tensive maneuver  which  could  be  before  attempted. 

During  the  year  ending  June  30, 1878,  First-Lieut.  K.  P.  Strong,  act- 
ing signal  officer,  ha«  continued  in  charge  of  the  post. 

First-Lieut.  J.  McClellan,  acting  signal-officer,  was  succeeded  in  charge 
of  the  instruction  department  of  the  post  by  First-Lieut.  F.  C.  Grugan, 
acting  signal-officer,  June  17,  1878. 

Lieut.  F.  S.  Rice,  acting  signal-officer,  was  relieved  from  duty  as 
A.  A.  Q.  M.,  and  A.  (S.  S.,  November  3,  1877,  by  Lieut.  F.  0.  Grugan, 
who  is  now  in  charge  of  these  duties. 

Acting  Assistant  Surgeon  L.  W.  Ritchie  has  remained  in  charge  of 
the  hospital.  • 

The  post  of  Fort  Whipple  is  in  commendable  good  order.  The  build- 
ings are  sufficient  in  number,  commodious,  and  comfortable. 

An  ordnance  shed  for  the  protection  of  the  Gatling  guns,  arms,  and 
other  ordnance  property,  and  a  brick  magazine  for  the  safe  storage  of 
ammunition,  signal  shells,  pyrotechnics,  and  other  explosives,  have  been 
erected  since  the  date  of  the  last  annual  report.  The  health  of  the  post 
has  continue  excellent.  A  fire-engine  is  needed  for  the  proper  pro- 
tection of  the  buildings  and  valuable  property  stored  at  the  post. 

The  number  of  men  for  duty  at  the  post  has  varied  from  thirty-nine 
to  sixty,  and  the  number  of  officers  from  two  to  seven.  The  average 
number  of  men  for  duty  during  the  year  was  fifty. 

The  morning  report  of  Fort  Whipple,  Va.,  for  June  30, 1878,  exhibits 
sixty-three  enlisted  men  present  for  duty,  of  whom  four  were  sergeants 
of  the  Signal  Corps,  two  were  corporals,  fifty-five  privates,  one  commis- 
sary sergeant,  and  one  hospital  steward.  One  corporal  and  four  privates 
were  candidates  for  promotion  to  the  grade  of  sergeant,  and  under  spec- 
ial instruction. 

In  the  last  annual  report  the  Chief  Signal-Officer  expressed  his  con- 
viction that  the  economy  assured  to  the  United  States  by  the  duties 
practiced  at  this  post  far  exceeded  the  annual  cost  of  maintaining  it. 
Longer  exx)erience  confirms  this  view. 

As  stated  in  that  report  this  post  alone  has  made  it  practicable  to  put 
on  station  duty  and  in  charge  of  stations  those  non-commissioned  officers 
and  men  only  who  have  been  drilled,  taught,  tried,  and  so  known  to  be 
fit  for  the  labors  and  responsibilities  to  be  required  of  them.  There  is  no 
one  of  its  varied  duties  but  to  which  the  force  of  the  Signal  Corps  can  be 
here  habituated  in  practice  before  being  brought  to  face  the  difficulties 
of  its  actusd  discharge.  The  benefits  resulting  from  the  school  as  one  of 
praQtice,  in  which  men  are  trained  to  be  at  once  soldiers  and  students, 
have  been  evidenced  throughout  the  United  States. 

The  enlLsted  men  of  the  Signal  Corps  are  engaged  on  duty  as  constant 
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in  time  of  peace  as  in  the  presence  of  actual  war.  The  uses  of  the  post 
at  Fort  Whipple  for  the  discipline  and  instraction  of  the  officers  and  en- 
listed men  of  the  corps  do  not  cease  while  either  remain  in  the  service. 
The  force,  made  useful  in  time  of  peace  by  employment  through  which 
it  is  now  admitted  they  return  to  the  United  States  more  than  the  cost 
of  the  service,  is  kept  in  readiness  for  any  emergency  of  armed  duty  by 
regular  drills,  in  which  the  officers  and  men  stationed  at  this  office  and 
those  whose  changes  of  station  bring  them  even  temporarily  within  reach 
of  Fort  Whii)ple  are  there  practiced  and  maneuvered  as  a  part  of  accus- 
tomed duty.  Men  thus  practiced  are  trained  in  discipline,  and  look  upon 
events  transpiring  in  their  vicuiity  with  soldierlike  views. 

The  advantages  of  having  distributed  in  the  different  cities  of  the 
United  States  a  force  of  men  with  such  training,  habituated  to  acting  in 
concert  by  order,  and  promptly  j  capable  of  reporting  simultaneously  by 
telegraph  and  in  cipher,  as  a  duty,  upon  matters  of  military  interest  to 
which  their  attention  may  be  directed,  aside  from  the  routine  duties  of 
their  station,  have  been  g^ufflciently  evidenced  in  emergencies  yet  recent. 
The  self-possession  of  the  non-commissioned  officers  in  charge  of  stations, 
their  prompt,  concise,  and  reliable  reports,  rapidly  collected,  in  emergen- 
cies which  have  occurred,  over  great  extents  of  territory,  for  the  informa- 
tion of  superior  authorities  have  received  the  w^arm  commendation  of 
high  executive  officials.  The  rapid  making  of  reJ)orts  of  this  character 
and  the  collection  of  them  over  the  telegraphic  wires ;  by  aerial  signals 
or  by  any  of  the  most  rapid  methods  of  communication,'  is  the  especial 
duty  required  in  the  servicewof  the  corps  in  time  of  war. 

It  is  considered  that  the  movements  of  the  Army  of  the  United  States, 
made  possible  by  this  agency,  can  be  made  as  rapid  on  occasions  of  need 
as  any  of  which  there  is  a  previous  record. 

It  is  difficult  to  compute  in  money  value  the  power  of  attaining  such 
results.  The  advantages  resulting  to  the  War  Dei>artment  and  to  those 
especially  charged  with  the  management  of  the  duties  so  varied  and  ex- 
tensive as  those  of  the  Signal  Service  have  become,  from  the  knowledge 
that  of  all  the  force  of  the  Signal  Corps  the  coui'se  pursued  leaves  no 
man  who,  called  upon  for  any  duty  of  the  service,  would  fail  to  be  found 
fitted  for  it  by  carefiil  instruction,  are  evident. 

Meager  reports  only  have  been  received  of  the  instruction  tor  the  field 
duties  of  the  Signal  Service  had  elsewhere  than  at  Fort  Whipple.  No 
reports  have  been  received  from  the  officer  designated  as  the  instructor 
in  military  signaling  and  telegraphy  at  the  United  States  Military  Acad- 
emy at  West  Point,  N.  Y. 

In  the  Department  of  the  Missouri,  Lieut.  W.  J.  Volkmar,  Fifth  Cav- 
alry, A.  D.  C.,  has  remained  on  duty  connected  with  the  service  in  that 
department,  and  has  forwarded  regidarly  monthly  reports  of  the  instiiic- 
tion  of  officers  and  enlisted  men. 

The  Chief  Signal-Officer  is  confirmed  in  the  view  hitheito  expressed, 
that  the  general  instruction  of  the  Army,  to  be  successfully  canied  on, 
should  be  confided  to  officers  first  carefully  instructed  themselves  and 
responsible  to  the  Chief  Signal-Officer  for  the  discharge  of  their  duties 
as  instructors. 

It  is  recommended, that  provision  be  made  that  a  force  of  six  subaltern 
officers  may  be  constantly  under  instruction  at  Fort  Whipple  in  the  duties 
of  field-signaling  and  telegraphy ;  it  being  understood  that  as  each  shall 
have  completed  the  course  and  passed  tiie  necessary  examinations  he 
shall  join  his  company  and  regiment  as  instructor.  The  number  under 
tuition  at  the  school  of  instruction  to  be  kept  constant  by  details  to  be 
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maile  from  companies  and  regiments,  not  before  instructed,  as  vacancies 
occur. 

The  wise  legislation  of  the  act  approved  June  20, 1878,  perniJ^nently 
organizing  the  enlisted  force  of  the  Signal  Coq^s,  providing  150  ser- 
geants, 30  corporals,  and  270  privates,  has  been  and  will  be  productive 
of  good  results.  It  has  done  away  with  annoyances  and  embarrass- 
ments inevitable  without  it.  It  has  fixed  the  service  on  an  lionorable 
footing,  and  opened  a  career,  of  which  tliey  are  proud,  to  tlie  best  class 
of  young  American  citizens.  The  office  files  are  crowded  with  applica- 
tions for  enlistment.  The  sevei'e  examinations  are  successfiilly  under- 
gone. The  clause  providing  "  that  two  sergeants  may  in  each  year  be 
appointed  to  be  second  lieutenants,''  gives  that  stimulus  of  permanent 
service  and  promised  reward  so  long  and  eaniestly  sought  for.  Until 
the  results  of  this  organization,  up  to  this  time  so  satLsfactorj',  have 
been  more  fully  tested,  it  is  not  ad\isable  that  changes  be  attempted. 
To  the  steady  and  strong  support  of  the  Secretary  of  War  the  success- 
ful attainment  of  this  desired  legislation  is  largely  attiibutable.  (Paper 
24.)  Already,  however,  since  the  passage  of  the  act,  additional  duties, 
not  at  the  time  contemplated,  have  been  im].>osed  by  Congress  upon  the 
cx)rps.  In  the  present  status  of  the  serA  ice,  employment  can  well  be  ftir- 
nished  to  an  additional  force  of  enlisted  men  and  be  of  such  a  nature  as 
to  certainly  repay  more  than  the  money  value  of  the  expenditures  inci- 
dent to  maintaining  it.  A  plan  of  details  from  regiments  may  provide 
temporarily  for  this  increase  of  force. 

The  candidates  for  enlistment  in  the  Signal  Corps  become  year  by 
yeai',  as  the  service  progresses  and  is  approved,  more  numerously  rei)re- 
sentative  of  the  better  educated  classes  of  citizens. 

The  men  to  be  enlisted  are  first  required  to  pass  a  preliminarj'  physical 
and  educational  examination  before  they  are  accepted  for  enlistment. 
After  enlistment  they  are  sent  to  Fort  Whippte  to  be  dialled  and  in- 
structed. They  are  then  tested  by  i)ractice  and  fiuther  taught  by  a  year 
of  duty  and  of  study  in  the  ])ositioiis  of  assistants  at  stations.  They 
are  instructed  later  in  higher  branches  at  the  school  of  instniction  at 
Fort  Whipple,  ayd  again  examined  and  again  tested  by  practice  before 
l>eing  intrusteil  with  the  management  of  stations.  They  are  held  to  a 
ligid  observance  of  duty  and  with  careful  discipline  at  their  several 
stations.  The  plan  has  furnished  a  force  of  soldiers  of  sui)erior  educa- 
tion and  good  character  at  the  many  stations  throughout  the  United 
States.    Their  work  is  in  evidence. 

Tlie  work  aggregating  at  this  office  has  become  each  year  more  exten- 
sive. It  covers  now  a  field  of  operations  actually  co-extensive  with  the 
^Northern  Hemisphere. 

The  details  are  many  and  complicated,  each  requiring  to  be  elaborated 
for  each  day  with  the  many  checks  necessarj-  for  accuracy,  and  each 
limited  for  its  discharge  to  fixed  and  brief  periods  of  time. 

The  steailily  impro\ing  experience  and  orgauization  of  the  service 
have  permitted  each  branch  of  duty  to  be  carried  on  with  regularit3\ 
The  force  on  duty  at  this  office,  small  in  view  of  the  onerous  and  exten- 
sive duties  devolved  upon  it,  lias  been  at  times,  and  of  necessity,  over- 
worked. 

The  staff  of  the  office  smce  the  date  of  the  last  annual  report  has  been 
constituted  as  follows :  First  Lieuts.  H.  H.  C.  Duuwoody,  C.  E.  Kilbounie, 
and  H.  W.  Howgate,  acting  signal-officers  and  assistants,  remain  in  charge, 
respectively,  of  records,  general  correspondence,  orders,  and  enlistments ; 
of  the  general  charge  of  instruction,  and  general  supenision  of  non-com- 
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missioued  officers  and  assistants  on  station  duty ;  the  receipt,  record^ 
and  publication  of  daily  weather  rei)orts,  and  of  the  property  division. 

Assistants,  First  Lieuts.  J.  P.  Story,  H.  H.  0.  Dunwoody,  and  Bobert 
Craig,  acting  signal-officers,  and  Cleveland  Abbe,  A.  M.,  have  alternated, 
under  the  cSrection  of  the  Chief  Signal-Officer,  in  immediate  charge  of 
the  issue  of  cautionary  signals,  synopses  and  indications,  and  the  prepa- 
ration of  the  publications  of  the  office. 

First  Lieuts.  A.  W.  Greely,  J.  McClellan.  and  J.  A.  Buchanan,  and 
Second  Lieut.  James  Allen,  acting  signal-officers,  have  been  attached  to 
the  office  as  inspectors. 

The  Chief  Signal-Officer  is  pleased  to  refer  to  another  year  of  faithful 
attention  to  duty  on  the  part  of  these  officers,  as  also  on  the  part  of  those 
serving  at  Fort  Whipple  and  on  detached  duty  elsewhere.  The  intelli- 
gent zeal  and  interest  in  the  service  manifested  by  the  acting  signal- 
officers,  as  a  class,  have  won  success  in  the  duties  with  which  they  have 
been  charged. 

The  aggregate  of  office  correspondence  has  become  very  large,  em- 
bracing many  thousands  of  communications,  exclusive  of  telegrams  sent 
and  received.  The  record  is  herewith.  (Faper  4.)  While  the  office 
work  has  increased  in  magnitude,  it  has  not  changed  markedly  in  char- 
acter since  the  date  of  the  last  annual  rei)ort.  As  then  stated,  the  office 
is  in  communication  with  numerous  foreign. correspondents,  having  now 
official  relations  with  the  scientific  men  and  the  chiefs  of  meteorological 
service  of  nearly  every  prominent  power  in  the  Northern  Hemisphere. 
It  has  become  the  acknowledged  center  for  meteorological  information 
on  the  continent;  it  has  succeeded  in  connecting  itself  with  the  meteoro- 
logical work  of  the  world.  It  maintains  a  system  of  exchanges  valuable 
and  interesting  at  once  to  those  who  send  and  who  receive,  inore  exten- 
sive, prompt,  and  reguj^  than  would  have  been  x>ossible  for  the  service 
without  the  aid  of  mUitary  organization  for  its  members  and  the  incident 
power  of  regulation  and  control  which  accompanies  it.  Co-operation 
wherever  sought  has  been  cordial  and  courteous. 

The  preparation  of  statistics  and  reports  ui)on  especial  requests  for 
the  uses  of  individuals  or  institutions  and  journals  whi^  wish  to  publish 
data  has  become  a  work  of  magnitude.  The  numerous  applications  for 
information  on  various  subjects,  many  of  them  only  indirectly  connected 
with  the  duties  of  the  office,  have  required  of  themselves  much  attention. 
Bequests  for  consolidated  data  or  the  discussion  of  meteorological  facts, 
which  require  in  compliance  days  of  labor,  are  made  at  times  apparently 
without  thought  of  how  much  has  been  asked  for.  It  has  been  the  rule 
of  the  office  to  furnish  whatever  has  been  in  its  power  whenever  it  has 
been  considered  to  be  for  the  public  benefit,  or  to  aid  in  the  work  of  a 
recognized  scholar.    (Paper  5.) 

The  work  in  the  property  division  of  the  office  has  been  carefully  sys- 
tematized. It  has  become  extensive  with  the  increasing  duties  of  the 
service.  To  meet,  as  it  was  hoped,  the  views  of  Congress,  an  economy 
has  been  practiced  which  has  reached  the  verge  of  parsimony.  The 
shrinkage  of  values  everywhere  has  permitted  a  reduction  of  expendi- 
tures, without  which  the  continuation  of  the  work  of  the  office  in  its 
present  scope,  with  the  appropriations  now  available,  would  have  been 
impracticable.  The  management  and  the  accounting  fur  the  sums  appro- 
priated for  the  official  telegraphic  lines  of  the  United  States,  the  uses  of 
which  are,  by  law,  in  part  for  commercial  piu-poses,  as  well  as  for  the 
especial  duties  of  this  office,  and  for  the  conduct  of  military  affairs,  has 
become  a  work  involving  time,  care,  and  responsibility. 

A  number  of  useful  maps  and  chaii)s  have  been  prepared  in  the  map- 
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room  of  the  office.  The  work  of  this  room,  offering,  as  it  does,  in  synop- 
tic view,  and  at  a  glance,  the  results  had  from  thousands  of  observations 
extended  over  years  of  labor,  and  condensed,  after  careful  consideration, 
into  the  lines  of  the  charting,  becomes  yearly  more  valuable  for  the  stud- 
ies daily  necessary.  A  glance  at  a  chart  exhibits  to  the  student  what 
else  could  be  known  only  by  the  personal  experience  of  years.  It  is  in 
contemplation  to  increase  the  force  employed  and  the  work  of  the  room, 
systematizing,  in  this  way,  the  series  of  generalizations  established  by 
the  work  of  the  service.  On  the  success  of  this  duty  will  rest  much  of 
the  permanent  advance  to  be  hoped  for. 

Eighty-six  dollars  and  ninety-three  cents  have  been  received  during 
the  year  ending  June  30, 1878,  from  the  sale  of  maps  and  other  office 
publications,  in  accordance  with  the  act  of  Congress  approved  March  3, 
1874,  authorizing  such  sale. 

The  many  inquiries  received  at  the  office  as  to  the  manner  in  which 
the  publications  of  the  office  may  be  procured  indicate  the  want  of  a 
general  knowledge  of  the  fact  that  the  sale  of  copies  of  any  or  all  of  its 
publications,  or  of  any  map§  or  papers  regularly  issued  by  it.  is  author- 
ized by  law  to  be  made  to  any  applicant  upon  the  payment  oi  the  actual 
cost  to  the  United  States  of  the  paper  or  publication  sought  for.  Valu- 
able data  of  the  office  are  always  procurable  in  this  way,  for  the  minute 
investigation  and  careful  study  of  any  sufficiently  interested  in  the  sub- 
jects to  which  they  have  reference,  by  paying  the  very  moderate  cost  of 
paper  and  printing. 

Five  hundred  and  eighty-four  meteorological  instruments  have  been 
purchased  for  station  use,  and  five  hundred  and  forty-two  have  been 
issued  during  the  year  ending  June  30, 1878. 

The  artisans'  work  in  the  instrument  and  repair  shop  of  the  office  has 
steadily  increased  in  amount  with  the  increased  distribution  of  instru- 
ments and  the  number  of  stations.  A  number  of  meteorological  instru- 
ments, made  after  original  designs,  have  been  here  manufactured,  to  be 
tested  in  the  office  as  to  their  value  for  practical  use  or  for  the  purposes 
of  distribution. 

The  practice  of  'sending  instruments  by  mail,  in  the  charge  of  postal 
agents,  under  the  special  arrangement  for  this  purpose  made  with  the 
Po8tma«ter-Greneral,  has  continued  to  be  successful,  and  is  of  material 
benefit  to  the  office.  The  superintendent  of  the  railway  mail  service  and 
his  assistants  of  the  Post-Office  Department,  as  weU  as  the  agents  of 
that  department  generally,  have  rendered  careful  and  energetic  aid  in 
this  transportatioji.  Such  aid  is  important  to  a  service  now  ramifying 
into  everj'^  portion  of  the  United  States. 

It  is  by  the  aid  of  the  postal  agents  and  the  facilities  had  through  them 
for  the  conveyance  of  instruments  over  their  routes  that  the  wide  distri- 
bution of  meteorological  apparatus,  rendered  necessary  on  seas  and  con- 
tinents by  the  plans  of  obser\'ation  and  study  now  adopted,  has  become 
XX»ssible,  and  will  be  maintained. 

A  very  considerable  number  of  instruments,  anemometers,  hygrome- 
ters, water-thermometers,  rain-gauges,  &c.,  have  been  issued  to  the  Chief 
of  the  Bureau  of  Navigation  of  the  Navy  Department  for  use  on  vessels 
of  the  United  States  Navy  in  making,  in  co-operation  with  this  office, 
the  naval  series  of  simultaneous  obsen'ations  directed  by  the  honorable 
Secretory-  of  the  Navy  in  G.  O.  No.  220,  dated  December  26,  1876. 
This  office  supplies,  ui>on  proper  application  and  receipt,  any  instruments 
required  for  this  purpose.  Beports  of  naval  observations  transmitted 
to  this  office  are  entered  on  the  international  bulletin  and  are  charted 
ni>on  the  international  weather  chart. 
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A  niunber  of  instruments  have  been  furnislied  for  temporary  use  on 
vessels  of  the  commercial  marine  engaged  in  similar  co-oi>eration  upon 
the  marine  series  of  observations. 

The  librarj^  of  the  office  now  contains  three  thousand  eight  hundred 
and  twenty-one  bound  volumes  and  seven  hundred  and  forty  pamphlets, 
being  an  inci'ease  since  the  date  of  the  la«t  annual  report  of  one  hundred 
and  eighty-nine  bound  volumes  and  sixty-six  pampldets. 

These  works  have  been  carefully  catalogued,  and  are  filed  for  ready 
reference.  The  list  comprises  a  usefiU  and  extensive  collection  for  me- 
teorological research,  with  other  works  relating  to  the  several  duties  of 
the  service.  Copies  of  some  of  the  volumes  are  not  to  be  found  else- 
where, and  are  especially  valuable.  A  number  of  important  works  have 
been  obtained,  without  cost  to  the  United  States,  from  foreign  societies 
and  associations,  in  courteous  exchange  for  the  publications  of  the  office. 
(Paper  6.) 

A  summary  of  the  office  duties  is  given  herewith.    (Paper  25.) 

The  total  number  of  stations  of  observation  in  operation  and  conmiu- 
nicating  witli  the  office  on  the  date  June  30, 1878,  wa«  two  hundred  and 
three,  comprised  within  the  territory  of  the  united  States  and  maintained 
for  the  Signal  Service.  Tliere  are  included  in  this  niunber  the  stations 
upon  the  United  States  telegraph-lines  in  the  charge  of  this  office,  and  the 
special  nver  stations,  from  which  repoi^ts  ai'e  I'egularly  received.  Re- 
ports have  been  received  also  :from  eighteen  stations  established  by  the 
authorities  of  the  Dominion  of  Canatla  and  from  three  stations  located 
in  the  West  India  and  Beimuda  Islands.  The  number  of  stations  from 
which  full  telegraphic  reports  are  received  at  this  office  tri-daily  is  one 
hundred  and  thirteen;  the  number  ifom  which  one  full  telegraphic 
report  only  is  received  daily  is  thirty.  There  is  one  station  from  which 
two  full  telegraphic  reports  are  received  daily.  The  total  number  of  sta- 
tions of  all  clajsses  from  which  telegraphic  imports  are  received  dailj'  is 
one  hundred  and  forty-four. 

The  sums  expended  for  the  service  secure  for  the  United  Stiites  not 
only  the  reports  from  the  officially -established  stations,  but  incidentally 
those  had  from  the  additional  stations,  to  which  i-eference  is  made  else- 
where. 

The  following  is  the  record  of  regular  stations  for  tlie  year  ending 
June  30,  1878 : 

ALBANY,  NEW  YORK. 

[Official  mnnher^  16.] 

• 

Latitude '. -12^  40 

Longitude 73°  45' 

Elevation  of  barometer  above  mean  sea-level '209  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.967 

Mean  temperature  for  the  year  entUng  June  ;M),  1878 49^.  1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 44.59  inches. 

The  office  is  locatetl  in  the  Dudley  Observatory  building. 

No  change  has  been  made  in  location  of  office,  or  in  the  exposure  or 
location  of  instruments.  Sergeant  Alois  Dunhauser  wa«  relieved  from 
charge  of  this  station  Noveml^r  6, 1877,  and  ordered  to  take  charge  of 
station  at  New  York,  and  Sergeant  8.  W.  Beall  was  ordered  to  this  sta- 
tion. Private  0.  W.  Roby  was  relieved  by  Private  Mixer,  November  17, 
1877,  and  ordered  to  Punta  Rassa,  Fla. 

The  work  of  the  office  has  been  satisfactorily  performed,  and  the  con- 
duct of  the  men  has  been  excellent. 

Canal  navigation  closed  December  7, 1877.    On  March  9, 1878,  the 
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river  was  free  from  ice  from  Albany  to  New  York,  and  navigation  re- 
sumed. 

The  records  of  the  office  have  been  nsed  as  evidence  in  the  courts  on 
several  occasions  during  the  year.  "CCl 

During  the  year  two  hundred  and  sixty-six  post-offices  and  foity-seven 
l>ersons  have  been  regularly  supplied  with  the  Farmers'  Bulletin. 

The  station  was  not  inspected  during  the  year. 

PUBLICATIONS. 

Number  of  Farmers'  BuUetins  issued  during  the  year  endiug  June  30,  1878. . .  109, 999 

Number  of  BuUetins  (manifold)  issued  during  the  year  ending  June  30, 1878. .  8, 585 

Number  of  Local  Rei)ort8  issued  during  the  year  ending  June  30, 1878 208 

Number  of  Forms  15  (manifold)  issued  during  tUo  year  ending  June  30,  1878. .  622 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 103 

Total c 119,517 

ALPENA,  MICHIGAN. 

[Official  number  J  85.] 

Latitude 45<='    5' 

Longitude S3P  28' 

£levation  of  barometer  above  mean  sea-level 609  feet  6  inches. 

Mean  barometer  for  the  year  ending  June  30, 1878 *29,935 

Mean  temperature  for  the  year  ending  June  30,  1878 *45^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 47.82  inches. 

The  office  is  located  at  the  corner  of  Fletcher  and  Dock  streets. 

Sergeant  W.  H.  Bay  remained  in  charge  until  June  4, 1878,  giving 
satisfaction  in  every  respect.  He  was  relieved  by  Sergeant  F.  J, 
Papst,  and  ordered  to  Washington  for  discharge. 

The  station  was  not  inspected  during  the  year  ending  June  30,  1878. 

No  change  has  been  made  in  the  location  of  the  office  nor  any  of  the 
instruments,  all  of  which  are  in  good  condition.  The  following  extracts 
are  made  from  the  semi-annual  reports  of  the  sergeant: 

The  cautionary-signal  displays  have  heen  generally  regarded  by  all  pa^iies  inter- 
ested in  lake  navigation,  and  that  the  interest  and  attention  paid  to  the  sigiial  warn- 
ings has  increased  during  the  preceding  six  months  has  been  shown  by  the  increased 
number  of  visits  to  the  signal  office  by  ship-captains  and  owners  of  vessels  during 
every  cautionary  display.  All  who  are  directly  or  indirectly  interested  in  lake  navi- 
gation regard  the  display  of  cautionary  signals  with  confidence,  owing  to  the  fact 
that,  in  most  cases,  when  the  signal  was  not  justified  high  seas  and  dangerous  winds 
were  reported  on  tlie  lakes. 

The  season  of  navigation  closed  December  8.  The  propeller  Saint  Joseph  left  for 
winter  quarters  on  tnat  date,  being  the  last  boat  of  the  season.  Navigation  was 
opened  March  10  by  the  arrival  of  the  propeller  Music. 

The  bay  and  river  remained  clear  of  ice  up  to  the  end  of  the  year,  with  the  excep- 
tion of  thin  floating  ice  in  the  river  from  the  3d  to  the  9th  of  December,  and  on  the 
10th  the  ice  had  entirely  disappeared.  The  fact  that  the  bay  and  river  have  kept 
open  up  to  the  end  of  the  year  is  reported  by  the  citizens  as  being  very  remarkable. 

* 

Twenty -six  cautionary  signals  were  ordered  for  this  station  during  the 
year,  of  which  number  seven  were  reported  justified  and  nineteen  not 
justified  at  the  station. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  5  and  6,  1877. — Mail-boat  arrived  this  morning  (6th  instant)  six  hours 
l^hmd  time ;  delayed  on  account  of  storm  on  the  lake. 
October  8  and  9,  1877. — Schooner  Colonel  Cook  towed  into  the  harbor  leaking. 

^  Thirty  days  only  in  June,  1878,  one  observation  taken  late  and  not  used  in  com- 
puting the  means. 
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October  10,  1877. — Bark  Lake  Fort^st  and  barge  Kotcbiim  struck  a  reef  in  Thunder 
Bay.  The  former  sprung  a  leak  and  loAt  one  man.  Barks  Benson  and  Albatross  ashore 
in  Little  Thunder  Bay.    Tug  Preuderville  is  a  total  wreck  near  Presque  Isle. 

October  12  to  15,  1877. — ^All  sailing-vessels  remained  in  i>ort  during  the  display. 

October  19  and  *iO,  1877. — Mail-boat  did  not  arrive. 

October  28  and  29,  1877. — Rough  weather  reported  on  the  lake.  Schooner  St.  An- 
drews went  ashore  in  Thunder  Bay  ;  got  off  with  but  little  damage. 

Kovember  5  and  6,  1877. — Mail-boat  ifmaiued  in  i>ort  on  the  5th  instant.  All  sailing- 
vessels  remained  until  the  signal  was  lowcnMl. 

Kovember  8  to  10,  1877. — Schooners  Em^nre  State  and  Ilinkley  and  bark  Sunny  Side 
went  ashore  in  Thunder  Bay.    The  Empire  State  is  a  total  wreck. 

Noremher  21  to  22,  1877.— Heavy  gale  on  the  lake.  St«amer  Holland  attempted  to 
leave  port,  but  was  compelled  to  put  back. 

Xovembei'  26  to  28,  1877,  —Very  rough  on  the  lake.  Steamers  arrived  several  hours 
late  and  report  a  severe  storm. 

March  23  to  25,  1878. — Mail-boat  lost  one  trip  on  account  of  the  storm. 

May  2  and  3,  1878. — ^Telegraph-line  blown  down.  ^ 

June  2  to  4,  1878. — All  vessels  remained  in  port.     Steamers  delayed  several  hours. 

June  20  to  22,  1878. — Telegraph-line  down.  High  wind  and  heavy  sea  reported  on 
the  lake. 

ATLANTIC  CITY,  NEW  JERSEY. 
[Official  number^  116.] 

Latitude 39°  22' 

Longitude 74^  25' 

Elevation  of  barometer  above  mean  sea-level 14  feet  6  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 20,002 

Mean  temperature  for  the  year  ending  June  30,  1878 54°. 2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1876 42.90  inohee. 

The  office  is  located  in  life-saving  station  at  the  north  end  of  the  town, 
and  within  100  yawls  of  the  light-house. 

Sergeant  E.  Peters  was  reduced  to  the  rank  of  private  for  misconduct^ 
and  relieved  from  duty  at  this  station  January  18, 1878,  being  relieved 
by  Sergeant  D.  Moore,  who  remains  in  charge  and  has  given  satisfaction : 
two  assistants  were  transferred  to  other  stations  during  the  year,  and 
one  ordered  to  Office  of  Chief  Signal  Officer  for  discharge. 

The  station  was  inspected  in  January  and  June,  1878,  and  was  found 
to  be  in  fair  order.  The  room  used  as  an  office  is  not  at  all  suitable,  and 
it  is  thertntention  to  secure  a  new  office  as  soon  as  possible. 

N'o  change  has  been  made  in  the  location  of  any  of  the  instmmentfi 
during  the  past  year.  The  following  extracts  are  made  from  the  semi- 
annual reports  of  the  sergeant : 

The  x^ersons  most  benefited  by  the  display  of  signals  at  this  place  are  owners  and 
<}aptains  of  fishing-schooners.  I  have  been  informed  by  some  of  these  captains  that 
daring  the  display  of  signals  they  will  not  venture  out  to  sea  under  any  consideration. 

Owners  and  captains  of  such  vessels  as  belong  or  have  occasion  to  call  at  this  place 
under  all  circumstances  remain  in  harbor  dunng  the  display  of  cautionary  signals. 

A  portion  of  the  repair  section,  sea-coast  telegraph-line,  under  charge  of  this  station, 
has  been  swept  away  on  two  occasions  by  high  tides  during  the  past  half  year.  Th« 
line  is  now  in  good  working  order. 

This  office  is  thronged  to  such  an  extent  dail}^  with  visitors  that  it  is  almost  impos- 
sible to  perform  station  duties. 

Beventy-folir  cautionary  signals  were  ordered  during  the  year,  of  which 
number  forty  are  reported  as  having  been  justified  at  the  station,  and 
thirty-four  not  justified.  Twenty-four  cautionary  off-shore  signals  were 
displayed  during  the  year,  eight  of  which  are  reported  as  fully  justified, 
twelve  justified  as  to  direction  but  not  justified  as  to  velocity,  and  four 
not  justified. 

The  sergeant  remarks  as  follows  in  refererence  to  some  of  these  dis- 
plays : 

July  1  and  2,  1877. — At  Tuckerton,  N.  J.,  trees  were  uprooted  and  buildings  de- 
iStroyed. 
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September  6  to  8,  1877. — ^A  severe  storm.  Considerable  damage  done  by  the  high  sea 
to  property  on  the  beach.  The  excursion-house  of  the  Philadelphia  and  Atlantic  City 
Railroad  was  destroyed.  SAhooner  Brewster  put  out  from  New  York  during  the  storm, 
and  the  captain  was'  swept  overboard. 

November  5  and  6,  1877. — One  oyster-schooner  came  in  and  avoided  gale. 

Neveniber  18  and  19,  1877. — One  sloop  grounded  on  the  bar,  but  got  off  safely. 

November  29,  1877.---Several  schooners  returned  to  Absecom  after  observing  the  sig- 
nal. 

December  13  and  14, 1877. — One  schooner  passed  the  station  with  mainboom  and  main- 
sail carried  away. 

January  4  and  5,  1878. — Schooner  B.  M.  Hawkins  ran  ashore  on  Brigantine  Shoals. 

January  ^2  to  24,  1878. — Schooner  Twilight  parted  her  cable  on  the  morning  of  the 
23d  instant,  and  went  to  sea,  a  boy  being  the  only  person  on  board. 

January  30  to  February  2,  1878. — Several  schooners  put  into  Absecom  for  shelter. 
Schooner  Annie  S.  Carrol  went  ashore  in  Absecom  Inlet,  but  got  off  safely.  A  large 
cottage,  in  course  of  erection,  was  blown  down.  The  tide  was  higher  than  it  had 
been  for  several  years.  The  signal-office  was  surrounded ;  observer  wore  a  swimming- 
suit  when  taking  observations.  A  portion  of  the  track  of  the  narrow-gauge  railroad 
was  Swept  away.    A  number  of  the  sea-coast  telegraph-poles  were  earned  awaj'. 

Febrttary  20  to  23,  1878, — Vessel  supposed  to  have  been  lost  at  sea,  as  portions  of 
cargo  came  ashore. 

May  14  to  16,  1878. — Railroad-track  badly  washed  by  the  high  sea. 

May  19  to  22,  1878. — Severe  storm  outside ;  heavy  sea  at  this  place. 

May  30  to  June  3,  1878. — Railroad-track  damaged  by  high  tides. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878....  831 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878....  1, 240 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 19 

Total 2,090 

AUGUSTA,  GBOEGIA. 

\Offixiial  number^  23.] 

Latitude 33^28' 

Longitude 81°  54' 

Elevation  of  barometer  above  mean  sea-level 172  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.028 

Mean  temperature  for  the  year  ending  June  30,  1878 65°.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.04  inches. 

The  office  is  located  at  the  comer  of  Broad  and  Mcintosh  streets. 

Sergeant  H.  R.  Stockman  relieved  Sergeant  Bessant  September  21, 
1877,  and  remains  in  charge  of  the  station  at  the  date  of  this  report. 
Sergeant  Bessant  was  transferred  to  Dulnth. 

The  station  was  inspected  oy  Lieutenant  McClellan  in  February,  1878, 
and  was  found  in  bad  order.  The  sergeant  and  assistant  were  repri- 
manded for  their  neglect  of  duty. 

On  February  8, 1878,  Augusta  and  the  country  in  its  vicinity  were 
visited  by  a  severe  tornado.  A  fiiU  and  accurate  description  (accompa- 
nied by  drawings)  of  this  storm  has  been  prepared  by  Sergeant  Stock- 
man.   (Papey  — .) 

Private  F.  L.  Pinkham  was  granted  ten  days'  leave  of  absence  on 
January  28, 1878. 

Sergeant  H.  R.  Stockman  was  absent  from  station  February  12  to  14, 
inclusive,  tracking  the  tornado  in  Richmond  and  Burke  Counties,  Geor- 
gia. 

No  change  has  been  made  in  location  of  office  or  instruments  since 
previous  report. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

Benefited  parties  and  those  most  interested  in  the  service  are,  especially,  the  cotton 
and  other  merchants  and  the  fruit  growers.    These  classes  of  citizens  zealously  con- 
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salt  the  publications  of  the  service  as  a  busiuess  incident  pertaining  to  their  welfare. 
They  rely  strongly  on  their  acouraoy,  and  are  warm  in  praise  of  the  service.  The 
farmers  and  planters  that  I  have  met  are  urgent  in  thdir  wish  and  desire  that  the 
Farmers'  Bulletin  wonld  again  be  issued  and  furnished  to  them. 

Highest  water  in  the  river,  23  feet  6  inches,  occurred  on  N'oveniber23. 

1877,  and  lowest  water,  4  feet  3  inches,  on  August  20,  August  21,  ana 
September  5, 1877. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878.. ..  2  969 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 t  1, 163 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 51 

Total 4,183 

BALTIMOKE,  MAEYLAND. 
[Official  number  J  18.] 

Latitude 39°  18' 

Longitude ..  .\ 76°  38' 

Elevation  of  bai'ometer  above  mean  sea-level 45.19  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.017 

Mean  temperature  for  the  year  ending  June  30, 1878 57o.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1678 51.03  inches. 

Office  comer  South  and  Water  streets. 

Sergeant  E.  W.  McGann  has  remained  in  charge  during  the  year,  and 
has  attended  to  the  duties  of  the  station  in  a  prompt  and  satisfactory 
manner. 

Sergeant  H.  K.  Hathaway  was  on  duty  as  ^sistant  from  February  9, 

1878,  until  April  13,  when  he  was  assigned  to  duty  in  charge  of  the  station 
at  Tybee  Island,  Georgia. 

Two  assistants  were  transferred  to  the  office  of  the  Chief  Signal  Offi- 
cer during  the  year,  and  one  discharged  the  service  for  drunkenness. 

The  station  was  inspected  by  Lieutenant  Allen,  in  January,  1878,  and 
found  to  be  in  good  condition. 

On  three  occasions  during  the  year  the  office  records  were  used  as  evi- 
dence before  the  city  courts. 

No  change  has  been  made  in  location  of  office  or  instruments  during 
the  year. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Public  interest  Ih  most  gratifying,  and  the  oftiee  is  daily  visited  by  a  large  number 
of  the  general  public,  but  most  especially  the  oyster-packers,  shipmasters,  brokers, 
and  members  of  the  Merchants'  and  Com  and  Floui*  Excnan^s.  The  members  of  the 
latter  pay  great  attention  to  the  large  weather-map,  which  is  now  displayed  in  their 
rooms,  and  many  of  them  delay  the  sale  or  purchase  of  "futures"  until  the  map  is 
completed.  It  would  be  difficult  for  me  to  determine  which  of  the  above  class  derive 
the  ^eatest  benefit  firom  the  reports  furnished,  as  they  all  state  that  the  benefits  they 
receive  arc  incalculable.  The  press  is  also  greatly  interested,  and  cheerfully  publish 
all  data  that  are  of  value  to  the  public. 

Cape  Henry  vessel  reports  are  regularly  received  every  evening,  and 
are  posted  in  "the  Merchants'  Exchange  and  are  fiimished  to  the  press. 

Twenty-five  cautionary  signals  were  displayed  during  the  year,  of 
which  number  ten  were  reported  as  justified  and  fifteen  not  justified. 
Ten  cautionarj'  oflf-shore  signals  have  been  displayed,  two  of  which  were 
justified  both  as  to  direction  and  velocity,  six  were  justified  as  to  direc- 
tion, and  two  not  justified. 
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The  sergeant  remarks  as  follows,  in  reference  to  some  of  these  dis- 
plays : 

September  6,  1877. — Very  heavy  weather  reported  down  the  bay. 

September  28  and  529,  1877. — A  large  fleet  from  thiM  cit>'  put  into  JameH  River  on  ac- 
count of  a  heavy  gaile.  Three  men  were  washed  overboard,  near  the  capos,  and 
dn»wned. 

October  3  to  5,  1877. — In  this  city  the  destruction  of  property  was  very  gre^t.  Build- 
ings in  course  of  construction  were  blown  down.  In  Druid  Hill  Park  the  damage  will 
exceed  ten  thousand  dollars.  All  steamei's  and  trains  w(;re  delayed.  Several  minor 
casnaltif^s  occurred  in  the  harbor. 

Xocembcr  8  and  9,  lc^7. — All  the  bay  steamei's  were  delayed  several  hours.  A  coast- 
ing schooner  was  blown  nshort»  at  Drum  Point.      \ 

Norrmber  24  and  25,  1877. — A  schooner  was  capsized  in  the  bay  ;  two  lives  were  lost. 

December  30  and  31,  1877. — Heavy  weatlur  reported  on  the  bay  ;   steamers  delayed. 

January  4,  1878. — High  winds  ami  heavy  snow  n»ported  on  the  bay. 

January  30  to  February  1,  1878. — This  was  the  most  severe  snow-storm  of  the  season. 
Steamers  w  ere  greatly  delayed.  Schooner  B.  T.  Aumack  went  ashore  at  Quarantine 
Wharf.     Several  roofs  were  blow- n  oft*. 

Mareh  24  and  25,  1878. — The  spire  of  ont»  of  the  chuivhes  was  blown  down.  Fences 
were  prostrated. 

March  28  and  29,  1878. — Ship  Marlborough  blown  ashore  near  marine  hospital. 

May  31,  1878. — Very  storaiy  weather  on  the  bay ;  steamers  detained. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  Issued  during  the  year  ending  June  30,  1878 3, 470 

Number  of  Local  Reports  issued  diaiiig  the  year  ending  June  30,  1878 1, 689 

Number  of  Forms  15  ^manifold)  issued  during  the  year  ending  June  30, 1878....  3,973 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 123 

Total 9,256 

BANGOR,  MAINE. 
[Officml  number.  111.] 

Latitude 44°  49' 

Longitude 68°  46' 

The  office  is  located  at  No.  4  Main  street. 

Private  L.  N.  Jesimofsky,  who  was  promoted  to  the  rank  of  Corporal 
October  1, 1877,  has  remained  in  charge  and  attended  faithfully  to  his 
duty.  The  work  of  station  is  limited  to  the  issue  of  the  Farmers' 
Bulletin.  No  change  has  been  made  in  location  of  office.  The  station 
was  not  inspectetl  during  the  year  endhig  June  30, 1878. 

During  the  yeai*,  one  hundred  and  sixty  post-offices  and  thirteen  per- 
sons were  regularly  supplied  with  the  Fanners'  Bulletin. 

The  following  extract  is  made  from  the  semi-annual  report  of  the  cor- 
I>oral  in  charge : 

The  Penobscot  River  at  this  point  closed  to  navigation  on  the  morning  of  December 
30,  1877,  and  opened  on  April  2,  1878,  having  been  closed  for  93  days. 

PUBLICATIONS. 
Number  of  Farmers'  Bulletins  issued  dnring  the  year  emliug  June  30,  1878 54, 294 

BISMAECK,  DAKOTA  TEREITORY. 
{Official  number y  104.] 

Latitude 46°  48' 

Longitude lOO©  38' 

Elevation  of  barometer  above  mean  sea-level 1,706  feet. 

Mean  barometer  for  the  year  encUn^  June  30,  1878 29.856 

Mean  temperature  for  the  year  ending  June  30,  1878 45°.  9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 18.37  inches. 
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The  office  is  located  on  Main  street. 

Sergeant  Flannery  was  reduced  to  the  rank  of  private  May  7, 1878^ 
for  misconduct,  but  has  been  left  in  charge  of  station,  as,  with  tne  ex- 
ception of  the  misconduct  for  which  he  was  reduced,  he  has  given  satis- 
faction. 

The  office  was  moved  to  its  present  location  July  9, 1877. 

The  following  extracts  are  made  from  the  semi-annual  report  from 
this  station : 

Visitors  to  this  oflSce  include  every  class,  among  which  are  river-men,  travelers, 
agriculturists,  and  land  speculators,  as  well  as  engineers,  with  instruments  to  be  tested. 
They  fully  appreciate  the  efforts  of  the  Signal  Service  for  the  public  benefit,  and  are 
ever  on  the  aiert  to  avail  themselves  of  the  advantages  it  gives,  and  non-residents  have 
written  this  office  for  infonuation. 

On  November  5, 1877,  the  steamer  Rose  Bud  depari:ed,  and  with  exception  of  the  fer- 
ries, navigation  on  the  Missouri  River  closed. 

On  November  27,  1877,  the  ferrj'-boat  Union  made  its  last  trip  during  the  aft-emoon, 
and  navigation  entirely  closed. 

The  stea:"or  Union  made  her  first  trip  of  the  season  on  March  20,  1878,  and  ferry 
navigation  resumed. 

The  steamer  Big  Horn,  the  first  boat  from  below,  arrived  on  April  9,  1878,  at  Fort 
Abraham  Lincoln,  four  miles  below  city. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 49 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 23 

Total 72 

BAEKEGAT,  NEW  JEKSEY. 
[Official  number,  115.] 

Latitude 39°  48' 

Longitude 74°    9' 

Elevation  of  barometer  above  mean  sea-level 20  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.998 

Mean  temperature  for  tlie  year  ending  June  30,  1878 53*^.  4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 52.35  inches. 

The  oflBce  is  located  in  life-saving  station  No.  17. 

No  change  has  been  made  in  position  of  instruments  at  station. 

Sergeant  F.  Pierce  was  in  charge  of  this  station  until  Februarj'  1^ 
1878,  when  he  was  ordered  to  Fort  Wliipple  for  medical  treatment.  "He 
was  again  placed  in  charge  of  the  station  April  2,  and  remained  in 
charge  until  May  14,  when  he  was  reduced  to  the  rank  of  private, 
ordered  to  Fort  Whipple^  and  subsequently  discharged  th^  service  for 
rendering  false  returns  of  expenditures.  Sergeant  J.  C.  Eogers  was  in 
charge  from  February  21  to  April  2,  1878,  and  Sergeant  F.  Greene  from 
May  14  to  date  of  this  report.  Sergeant  Greene  has  given  satisfaction, 
and  is  prompt  and  attentive  to  duty. 

One  assistant  was  ordered  to  Fort  Whipple  for  promotion.  The  sta- 
tion was  inspected  by  Lieutenant  Yedder  in  May,  1878,  and  found  in 
fair  condition. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

As  stated  in  a  former  report,  but  a  small  portion  of  the  inhabitants  in  the  neighbor- 
hood derive  any  benefit  from  the  sers' ice,  chiefly  on  account  of  the  isolated  position  of 
thiB  station.  Occasional  vessels  of  light  draught  ent^r  the  bay  for  shelter.  I  learu 
from  their  captains  that  it  is  customary  with  them  to  keep  a  lookout  for  the  storm- 
signal  while  passing  off  the  coast,  and  that  they  are  generally  guided  by  it«  wamings- 

Tliree  marine  disasters  have  occurred  within  reach  of  this  station,  viz,  March  ?<>, 
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schooner  Mary  Louisa,  from  WashingtoD,  N.  C,  bound  to  New  York  with  a  cargo  of 
naval  Btores,  grounded  on  tht*  shoalH  near  thiH  Btation,  but  floated  after  discharging 
part  of  her  cargo.  On  May  27,  1878,  the  British  bark  Othere  from  Havre,  bound  to 
New  York  in  ballast,  grounded  on  the  shoals  close  to  this  station,  and  floated  after  dis- 
charging ballast.  Till*  luferuatioual  Cwle  was  used  ettectually  in  thiK  instance.  June 
4,  the  schooner  George  Kilhorn,  cargo  stone  and  baled  shavings,  that  had  drifted  ashore 
after  abandonment,  whs  discovere<l  by  the  rei)ainnan  from  tliis  station  15  miles  south 
of  station.  In  each  instance  the  fii-st  reports  to  owners,  tmderwritei's,  and  the  public 
at  large  were  made  throiigli  the  Chief  Signal  Ofhce,  and  all  necessary  messages,  to 
tho84*  interested,  transmitted  over  the  Signal-Service  wire. 

Sixty-seven  cautionary  sisals  were  displayed  during  the  year,  of 
which  number  forty-five  are  reported  as  justified  at  the  station,  and 
twenty-two  not  justified.  Twenty-four  cautionary  off-shore  signals  were 
displayed  during  the  year ;  fourteen  were  fully  justified,  and  ten  justified 
as  to  direction  but  not  velocity. 

The  s(»rgeant  remarks  as  follows,  in  reference  to  some  of  these  displays: 

June  .30  to  July  2,  1877. — Telegraph-line  down.  The  hail  which  accompanu'd  this 
storm  did  sevci*e  damage  to  crojjs. 

July  \M  to  August  li,  1H77. — This  storm  was  accomi>ani<*d  by  a  high  tide,  washing  away 
a  number  of  telegi'aph-polcs. 

SepUmber  (J  to  h,  1H77. — Tliis  signal  gave  timely  warning  of  the  approach  of  a  severe 
storm.  A  heavy  rain-fall  and  high  tides  accompanied  this  gale.  Twenty-one  poles  of 
the  telegraph-line  were  washed  away.  Three  schcMuiers  and  a  fleet  of  fishing-boats 
came  into  the  bay  f<»r  shelter. 

September  "28  to  30,  1877. — Fishing-boats  were  unable  to  leave  the  harbor.  Heavy 
ground-swell. 

October  3  to  6, 1877. — Two  schooners  detained  by  the  display.  Telegraph-line  slightly 
damaged. 

yorember  tyand  fi,  1877. — Vessel  reported  on  her  beam-ends  three  miles  offshore. 

January  20  and  21,  187H. — Foggy  weather  rendered  navigation  dangerous.  An  un- 
known steamer  nearly  struck  on  Harnegat  Slioals. 

January  22  to  24,  1878. — A  mimber  of  vessels  in  the  offlng  were  damaged  in  their 
rigging.     A  succession  of  snow-squalls  accompanied  this  gale. 

Jantutry  30  to  February  2,  1878. — Very  high  8t»a.  Coast  telegraph  badly  damaged. 
One  schooner  dragged  her  anchor  and  brought  up  on  CHilm  Island.  Several  schooners 
put  into  Egg  HarTior  for  shelter.  The  instrument-shelter  at  this  station  was  blown 
down,  and  the  storm-flag  was  torn  to  i)ieces. 

March  23  to  25, 1878. — Schooner  Mary  Louisa  ran  aground  on  Bamegat  Shoals  on  the 
26th  instant.     After  throwing  a  portion  of  her  cargo  overboard  she  got  afloat  again. 

April  22  to  25,  1878. — Five  schooners  sought  shelt-er  during  the  display. 

BOISE  CITY,  IDAHO  TEEEITOKY.  , 

[Official  number^  145.] 

Latitude 43°  40' 

Longitude 116°    6' 

Elevation  of  barometer  above  mean  sea-level 2, 877  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.866 

Mean  temperature  for  the  year  ending  June  30,  1878 52o.9 

Amount  of  rain-fall  for  the  year  ending  Jun^  30,  1878 11.57  inches. 

The  office  is  located  in  the  Overland  Hotel,  nftrthwest  comer  of  Main 
and  Eighth  streets. 

Sergeant  Light  remains  in  charge  of  this  station.  Telegraph  and  mail 
reporte  have  l^n  received  regularly  during  the  year. 

BOSTON,  MASSACHUSETTS. 

[Official  number^  13.] 

Latitude .•..-     42^21' 

Longitude : 71°  4' 

Elevation  of  barometer  above  mean  sea-level 142.19  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.969 

Mean  temperature  for  the  year  ending  June  30. 1878 50o.l 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.50  inches. 

2  SIO 
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The  office  is  located  in  the  Equitable  Building,  comer  of  Milk  and 
Devonshire  streets. 

Sergeant  Orin  Parker  has  continued  in  charge  of  the  station,  and  has 
proved  faithful  and  efficient  in  the  discharge  of  his  duties.  Two  assist- 
ants were  transferred  to  Office  Chief  Signal  Officer  for  duty  during  the 
year,  and  one  assistant  ordered  to  the  station. 

1^0  change  has  been  made  in  location  of  office. 

During  t£e  year  six  huudrexl  and  fifty-nine  post-office*  and  thirty-seven 
persons  were  regularly  supplied  with  the  Farmers'  Bulletin. 

The  following  exti'acts  are  made  fix)m  the  semi-annual  reports  of  the 
sergeant : 

To  farmerB,  gardeners,  fruit  and  freeh  meat  dealers,  and  shippers  of  perishable  floods, 
the  foreknowledge  alibrded  by  the  indications  of  coming  weather  has  been  of  incal- 
culable beneiit. 

Grain  dealers  and  shippers  have  found  the  daily  bulletin  published  in  the  news- 
papers, and  indications,  of  value  and  interest  in  their  operations. 

The  records  of  the  office  have  continued  to  be  consulted  almost  daily  by  lawyers, 
scientists,  health  officers,  and  others  too  numerous  to  mention,  and  in  many  c<ase8  im- 

Eortant  actions  have  been  governed  by  them.  It  has  been  very  gratifying  to  me  to 
ave  them  always  accepted,  as  they  have  been  without  question,  as  absolutely  correct. 

A  weekly  meteorological  report  has  been  furnished  the  board  of  health  of  this  city 
and  published  with  their  weekly  mortality  report. 

Numerous  special  statements  of  weather  have  been  made  out  for  lawyers,  civil  en- 
gineers, health  officers,  and  others. 

Advantages  to  commercial  and  other  interests  from  displays  of  cautionary  signals 
have  been  great,  as  proved  by  the  fact  that  no  vessel  has  been  lost  or  damaged  which 
could  have  been  saved  by  any  display  or  information  made  or  given  from  this  office, 
while  many  vessels  have  remained  in  harbor  and  escaped  severe  gales  and  probable 
damage  in  consequence  of  noticing  and  obeying  the  warnings. 

The  introduction  and  display  of  cautionarv  off-shore  signals  has  beeA  highly  ap- 
preciat'Cd  and  commended  by  ship-owners  and  masters,  particularly  those  engaged  m 
coasting  and  fishing :  as  these  displays,  by  giving  almost  absolute  certainty  that  the 
wind  would  blow  on-shore,  even  if  nigh,  have  allowed  of  their  making  short,  quick 
runs  with  safety,  that,  without  the  information  conveyed  by  these  signals,  they  would 
not  have  dared  chance. 

From  theFarmeiV  Bulletins  evidence  has  accimiulated  that  farmers,  gardeners,  and 
dealers  in  perishable  goods,  as  well  as  the  general  public,  have  derived  much  valua- 
ble information  by  which  they  h&vo  been  guided,  in  many  instances  to  their  great 
advantage. 

Ice  companies,  in  gathering  what  promised  to  be  a  short  crop,  found  the  advance  of 
cold  waves  heralded,  to  their  great  benefit.  During  the  summer  in  handling  ice  and 
providing  for  probable  demands,  information  of  value  has  been  derived  from  the  same 
source. 

The  Boston  time-ball  went  into  operation  May  8,  1878,  and  has  dropped  regularly 
every  day  (Sundays  excepted)  since  that  time.  It  was  established  and  is  maintained 
by  co-operation  of  the  £quitable  Life  Assurance  Society  of  New  York,  the  Harvard 
College  Observatory,  of  Cambridge,  Mass.,  and  the  Signal  Service,  United  States 
Army. 

The  relations  of  this  office  with  the  Board  of  Trade,  business  men,  newspapers,  post- 
office  authorities,  scientific  societies  and  institutions,  schools,  and  the  public  gener- 
ally, have  been  of  the  most  pleasant  character,  and  I  believe  the  service  -and  this 
office  to  be  increasing  its  tisefulness,  and  standing  higher  with  the  pnbUc  continu- 
ally. 

Fifty-one  oautionarysignals  had  been  displayed  during  the  year,  thirty 
of  which  are  reported  justified  and  twenty-one  not  justified. 

Fourteen  cautionary  off-shore  signalshavebeenordered,  ten  of  which 
were  fully  justified  j  three  were  justified  by  the  direction  of  wind,  but 
not  by  the  velocity,  and  one  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  21  and  22,  1877. — On  21st  instant,  the  schooner  SwaUow  was  driven  ashore 
on  Deer  Island,  and  badly  damaged. 

October  3  to  6,  1877. — Vessels  in  harbor  and  offing  secured  in  consequence  of  signal 
display.  Five  small  fishing-vessels  were  driven  ashore  in  the  outer  harbor,  And  two 
of  them  sank.    Little  other  damage  was  done.  , 
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Notember  2  and  3,  1877. — ^This  warning  was  of  g^at  value  to  slapping  and  building 
int<ere8t8.  • 

November  8  to  10, 1877. — Several  vessels  ready  for  sailing  remained  in  the  harbor  dur- 
ing the  display.  The  captain  of  one  of  the  vessels  said  he  would  have  undoubtedly 
been  swamped  had  he  ventured  out. 

November  24  to  27,  1877. — ^No  serious  damage  reported.  Sailinc- vessels  delayed  de- 
parture, and  escaped  the  dangerous  gales  and  foes  that  prevailed  during  the  display. 

December  30,  1877,  to  January  1,  1878.— New  "oflf-shore"  signal  displayed  to-day. 
Many  expressions  of  commendation  in  reference  to  this  display. 

January  3,  1878. — ^This  storm  waA  very  severe  on  the  Massachusetts  coast.  Eight 
vessels  are  already  reported  wrecked,  and  a  number  of  lives  lost.  The  vessels  lost 
were  not  within  the  range  of  the  signal. 

January  10  to  12,  1878. — Numerous  disasters  are  reported,  but  no  loss  of  life  has  been 
heard  of.     No  vessel  within  reach  of  the  warning  was  injured. 

January  30  to  February  2,  1878.— Gale  accompanied  by  heavy  snow.  No  local  warn- 
ing of  storm,  barometer  being  high.  Property  to'  the  amount  of  thousands  of  dollars 
estimated  to  have  been  saved  by  the  display.  Qreat  praise  has  been  awarded  the 
service. 

March  l\  to  14,  1878. — ^AU  vessels  remained  in  port  during  this  display. 

June  10  and  11,  1878. — All  vessels  remained  in  port. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  durinp^  the  year  ending  June  30, 1878 214, 313 

Number  of  Bulletins  (manifold)  issued  dunng  the  year  ending  June  30, 1878. .      8, 946- 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 292: 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878. .  33. 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 264 

Total 224,848 

BKECKENKIDGE,  MINNESOTA. 

[Official  number^  82.] 

Latitude -.    46°  11' 

Longitude 96°  17' 

Elevation  of  barometer  above  mean  sea-level 968  feet. 

Mean  barometer  for  the  year  ending;  June  30,  1878 29.898 

Mean  temperature  for  the  year  ending  June  30, 1878 44^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 38.57  inches. 

The  office  is  located  at  the  corner  of  Main  street  and  Michigan  avenue.^ 
Ko  changes  have  been  made  during  the  year  in  position  of  instmmentsi 
Bor  in  the  working  force. 

The  office  has  not  been  inspected  since  date  of  last  report. 

BUFFALO,  NEW  YORK. 
[Offi>cial  number  J  33.] 

Latitude. ASP  53' 

Longitude 78°  55' 

£levation  of  barometer  above  mean  sea-level 664.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 ...,    29.951 

Mean  temperature  for  the  year  ending  June  30, 1878 49^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 42.27  inohefl. 

The  office  is  located  at  No.  22  Weed's  Block. 

Sergeant  Porssell  continues  in  charge  of  the  station.  He  has  one  en- 
listed man  of  the  Signal  Corps  and  a  civilian  printer  as  assistants. 
The  work  of  the  station  has  been  well  attended  to. 

The  station  has  not  been  insx>ected  since  date  of  last  report. 

Two  hundred  and  seventy-nine  post-offices  and  twenty-tiiree  individ- 
uals have  been  regularly  supplied  with  the  Farmers'  Bulletin. 

Th^  positions  of  the  instruments  remain  the  same  as  at  the  time  of 
last  report. 
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The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergea-nt : 

The  harbor  remaiued  open  and  free  from  ice  np  to  the  end  of  the  year,  but  naviga- 
tion cease^l  on  December  11th  at  this  port,  although  it  might  easily  have  been  con- 
tinued until  the  Slst.  The  laxt  arrival  was  the  schooner  Monitor^  from  Green  Bay,  and 
the  last  departure  the  schooner  Lily  Hamilton,  for  some  Canadian  port.  The  seaiion 
was  unusually  free  from  severe  storms  and  marine  disasters,  the  gale  of  November  3d 
being  the  most  severe ;  it  must  have  caused  great  damage  to  property  and  loss  of  life, 
bad  not  the  timely  arrival  of  the  storm-signsil  detainetl  all  vessels  in  port  until  after 
the  gale  had  pas.se«l.  As  it  wjvs,  few  disasters  were  roporte<l,  and  none  of  these  were 
Borious  in  their  nature. 

Navigation  was  begun  on  the  16th  of  March  ;  the  scho<mer  Young  America  being 
the  first  vessel  to  leave  port,  and  also  the  first  to  arrive  in  port,  which  she  did  on 
March  24. 

The  public  interest  in  the  service,  as  manifested  at  this  place,  is  very  great. 

During  the  four  mtmths  ending  December  31,  1877,  nine  hundred  and  seventy-six 
visits  were  made  to  the  office  bv  persons  seeking  information,  of  more  or  less  inijwr- 
tance  in  each  case.  Of  these  visitors  the  majority  were  lake  men  and  merchants.  But 
the  following  professions,  trades,  and  occupations  were  represented,  viz:  sailor,  vessel- 
owner,  men^hant,  commission  merchant,  minister,  doctor,  lawyer,  musician,  banker, 
agent,  photographer,  salesman,  clerk,  painter,  car})enter  and  builder,  roofer,  plasterer, 
conteactor,  ijaper-hanger,  farmer,  e<litor,  and  others. 

The  local  papers  take  an  at-tive  interest  in  the  pro])er  ]mblication  of  reports  and 
data  interesting  to  the  public,  and  are  the  steadfast  friends  of  the  service. 

The  Meteorological  Committee,  Board  of  trade.  Tug  Association,  Capt.  E.  P.  Dorr, 
Alonzo  Richmond,  and  other  prominent  individuals  and  institutions,  stan<l  rea<ly  to 
aid  in  any  measure  for  the  benefit  of  the  service,  and  heartily  indorse  all  its  actions 
and  workings. 

In  conclusion,  I  would  respectfully  state  that  the  station  begins  the  eighth  year  of 
its  existence  with  an  excellent  record,  both  as  to  the  personal  characters  of  the  difier- 
ent  men  who  have  been  on  duty  here,  and  also  the  complete  state  of  the  records  and 
data  compiled  by  them,  under  the  guidance  and  direction  of  the  chief  olfide. 

During  the  half  year  the  Fanners' Bulletin  has  bec^n  issued  without  interruption. 
Great  benefits  are  derived  from  this  pul)lication  by  all  classes  in  the  villages  where 
they  are  displayed,  and  esi)ecially  by  farmers  and  market  gardeners. 

Thirty-one  cautionary  signals  were  ordered  for  this  station,  of  wliich 

twelve  were  reported  justified  at  the  station,  and  nineteen  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

June  30  to  July  2,  1877. — Heavy  rain  and  wind  squall ;  no  vessels  left  port. 

October  2  to  ^j  1877. — ^A  very  heavy  gale  pi-evailed  in  vicinity,  accompanied  by  severe 
rains. 

October  7  to  9,  1877. — Nearly  all  vessels  remained  in  port.  Very  heavy  weather  re- 
ported on  the  lake.    Bark  Sweden  went  ashore  near  Port.  Stankry. 

October  10  to  12, 1877. — Gale  very  violent  on  the  lake ;  vessels  leaving  port,  were  driven 
back.  Schooner  E.  R.  Turner  was  wrecked  at  Long  Point ;  captain  and  cook  were 
drowned;  loss  $70,000.  Barge  Williams  stranded  near  Leamington;  entire  crew  of 
five  persons  drowned.    Many  other  disasters  occurred  during  this  gale. 

October  19  to  21,  1877. — A  terrible  gale  is  reported  at  the  upper  end  of  the  lake. 
Nearly  all  vessels  remained  in  port. 

November  1  to  3, 1877. — Numerous  disasters  occurred  in  the  harbor.  Brig  Cohen  went 
ashore  near  Bay  View ;  crew  fourteen  hours  in  the  rigging,  and  thirty  hours  without 
food.  Trees  and  fences  were  prostrated  and  tenement*  inundated  by  the  tide.  Fonr 
vessels  stranded  at  Leamington. 

Jann<iry  30  to  February  1,  1878. — ^Trains  and  mails  delayed  on  aU  roads  leading  into 

the  city. 

Apnl  24  and  25,  1878. — Severe  squalls  reported  on  the  lake.  One  vessel  arrived  much 
damaged. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878  : . . .  88, 685 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878.. .  7, 425 

Number  of  Local  Reports  issued  <luring  the  year  ending  Jime  30, 1878 1, 637 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 90 

Total .•97,837 
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BUELINGTON,  VERMONT. 

[Official  number y  45.] 

Latitude 44^29' 

Longitude 73°  15' 

Elevatiou  of  barometer  above  mean  8ca-level 241. 12  feet. 

Mean  barometer  for  the  year  entliug  June  30, 1878 ^.  977 

Mean  temperature  for  the  year  ending  June  30,  1878 48°.  6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 « 40. 87  inches. 

The  office  is  located  in  Fisher's  Block,  southeast  corner  of  Bank  and 
Church  streets. 

Sergeant  J.  F.  Tenney  was  reduced  to  the  rank  of  private,  and,  on 
November  3,  transferred  to  another  station  as  assistant.  Sergeant  Cra- 
mer has  been  in  charge  since  November  3, 1877.  No  change  has  been 
made  in  position  of  instruments  since  date  of  last  report. 

The  daily  newspaper  prints  the  local  report  in  each  issue  and  also  a 
monthly  report,  and  a  brief  of  the  annual  report.  The  1  a.  m.  indica- 
tions are  also  regularly  inserted. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 312 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1878 31 

Total 343 

BURLINGTON,  IOWA. 
[Official  number y  122.] 

Latitude 40^49' 

Longitude 91°  07' 

The  office  is  located  at  No.  412  North  Main  street.  Corporal  E.  D. 
McEenna  continues  in  charge  of  this  station^  which  has  not  been  in- 
spected since  date  of  last  report.  Meteorological  reports  are  not  tele- 
graphed from  this  station.  Sunset  observations  are  made  daily,  and 
reported  in  abstract  of  journal.  One  hundred  and  fifty-nine  post-offices 
and  six  individuals  have  been  regularly  supplied  with  Farmers'  Bui- 
letins. 

PUBLICATIONS. 
Number  of  FannerH*  Bulletius  i8sue<l  during  the  year  ending  June  30,  1878 52,  324 

CAIKO,  ILLINOIS. 
[Official  number y  53.] 

Latitude 37©    0' 

Longitude 87^  12' 

Elevation  of  barometer  above  mean  sea-level 368.5  feet. 

Mean  barometer  for  the  year  ending  J  uue  30,  1878 30.006 

Mean  temjwrat ure  for  the  year  ending  June  30,  1878 61°.  1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 45.28  inches. 

The  office  is  located  in  the  United  States  custom-house,  No.  71  Ohio 
Levee. 

Sergeant  James  M.  Watson  was  in  charge  of  station  until  June  26. 
1878,  when  he  was  relieved  by  Sergeant  W.  H.  Bay  and  transferred 
to  duty  in  New  Mexico.    The  station  was  inspected  in  May,  1878,  by 
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Lieutenant  McGlellan,  and  found  in  good  condition.  The  standing  of 
sergeant  and  assistant  is  excellent. 

High  water,  37  feet  1  inch,  occurred  on  April  29, 1878.  On  October  11, 
12^nd  13, 1877,  the  river  was  at  its  lowest  point,  3  feet  5  inches. 

The  following  extracts  are  made  from  the  semi-annual  repoii*  of  the 
sergeant: 

The  office  was  moved  from  No.  70  Ohio  Levee  to  ito  present  location,  custom-house, 
on  the  morning  of  July  Ist,  in  compliance  with  instructions  from  office  of  the  Chief 
Signal-Officer,  dated  April  14, 1877. 

From  July  6  to  21,  inclusive,  a  message  was  received  in  the  morning  from  observer 
at  Chicago,  giving  a  partial  report  of  the  weather  at  Yankton.  Omaha,  Sully,  and 
Leavenworth.  This  was  at  the  request  of  merchants  here  who  offered  to  pay  for  the 
report. 

Wo  change  has  been  made  in  the  number  of  regular  rei)ort8  received  at  the  station. 
A  special  morning  report  was  sent  from  Saint  Louis  at  the  requeM  of  several  merchants 
here,  and  at  their  expense,  from  January  9  to  March  1. 

The  interest  taken  in  the  service  continues  imabated,  and  is  manifcst^Ml  more  espe- 
cially by  the  merchants,  who  are  the  class  most  directly  benefited. 

As  an  instance  of  the  light  in  which  the  service  is  regarded,  I  would  call  your  atten- 
tion to  the  numerous  i)etitions  for  reports,  and  the  fact  of  their  offering  to  pay  for 
them. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  5,243 

Number  of  Local  Reports  issued  during  the  year  ending  June  :W,  1878 676 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 84 

Number  of  Forms  26  issued  during  the  year  ending  June  liO,  1878 5,243 

Total 11,246 

CAPE  HATTERAS,  NORTH  CAROLINA. 

\  Official  number  J  123.] 

Latitude 35°  14' 

Longitude 75°  30' 

Elevation  of  barometer  above  mean  sea-level    7^^  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.997 

Mean  temperature  for  the  year  ending  Jiine  30,  1878 &29,S 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878 93.99  inches. 

The  office  is  situated  on  the  first  floor  of  the  light-house  keeper's 
dwelling. 

Sergeant  Frey  remained  in  charge  of  this  station  until  April  13,  1878, 
•when  he  was  relieved  by  Private  D.  Brooks  (since  promote  to  Corpo- 
ral), and  ordered  to  Fort  Whipple  for  discharge  and  re-enlistment.  One 
assistant  has  been  ordered  in  for  promotion,  and  one  has  been  relieved 
for  misconduct. 

The  location  of  office  and  instruments  remains  the  same  as  at  last  re- 
port-. •  , 

This  station  was  not  inspected  during  the  year  ending  June  30, 1878. 

The  repairs  on  the  coast-line  were  completed  to  Oregon  Inlet,  N.  C, 
August  17, 1877,  at  which  reports  were  promptly  relayed  by  the  signal 
stations  until  September  24,  1877,  when  the  cable  was  laid  aeross  the 
inlet  and  telegraphic  communication  re-established  with  the  office  of  the 
Chief  Signal-Officer,  since  which  date  reports  have  been  forwarded  regu- 
larly to  office  Chief  Signal-Officer,  except  during  temporaiy  interrup- 
tions on  sea-coast  telegrai)h  line. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant  : 

Sixty-nine  cautionary  nijjnals  were  ordered  for  this  station,  of  which  number  fifty 
were  reported  justified  and  nineteen  not  justified. 
Sixteen  cautionarj^  ott-shore  signals  were  displayed ;   ei^lit  bi-ing  fully  justified ; 
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six  justifled  as  to  direction  of  the  wind ;  one  justified  as  to  Telocity,  though  not  as  to 
direct  ton,  and  one  not  justified. 

It  18  impossible  to  ascertain  of  any  direct  benefits  deriyed  from  cautionary-signal 
displays,  for,  when  observed,  vessels  are  always  outside.  The  only  damage  which  is 
known  to  have  resulted  from  the  storms  in  the  vicinity  of  this  station,  is  the  wreck 
of  the  Mary  A.  Chase,  on  December  5.  The  vessel  proved  a  total  loss.  Capt.  W.  H. 
Law  visited  the  otfice  and  communicat-ed  with  the  owners  and  insurance  company 
by  means  of  the  coast-line,  and  one-half  of  the  cargo,  consisting  of  cocoa-nuts  and  log- 
wood, was  saved. 

The  sea-faring  men  have  all  taken  advantage  of  the  coast-line  when  in  distress  or 
in  communicating  -iWth  owners  or  underwriters,  and  it  has  proved  not  only  a  great 
convenience,  but  the  means  of  saving  valuable  i)roperty. 

The  sea-faring  community  of  Hatt^ras  Inlet  display  considerable  interest  in  the 
office,  and,  as  the  inlet  is  a  harbor  for  vessels  during  stormy  weather,  besides  there 
being  quite  a  number  of  vessels  that  trade  regularly  in  there,  I  am  satisfied  that  this 
office  would  be  decidedly  more  beneficial  if  removed  to  that  place,  as  vessels  would 
then  get  the  full  benefit  of  the  display  of  cautionary  signals,  which  they  do  not  from 
present  location  of  office. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

December  5  to  7,  1877. — Schooner  Mary  A.  Chase  wrecked  five  miles  south  of  this  sta- 
tion on  the  5th  iuHtant. 

January  30  and  M,  1878. — Wrecking-steamer  Meteor  ran  agn)und  in  Hatteras  Inlet. 
Schooner  E.  IJ.  Wharton  a  total  }nHH.  Brig  C.  C.  Overton  wrecked  near  Ocracoke  Inlet ; 
crew  supposed  to  lie  lost.  Yawl-boat,  clothing,  and  papers,  bearing  name  of  James  A. 
Bowen,  washed  ashore. 

February  20  to  2,lyl'i7Q, — Schooner  in  distress  two  miles  from  station.  German  bark 
Plulip  Suppi(a8h  Kiuik  on  Hatteras  Bar  on  the  night  of  the  21st  instant.  English 
bark  Henrv  Pelhani  wrecked  near  Portsmouth  on  the22d  instant. 

CAPE  HEXRY,  VIRGINIA. 
[Official  number  118.] 

Latitude 30°  56' 

Longitude  76^    0' 

Elevation  of  barometer  above  mean  sea-level 23  feet 

Mean  barometer  for  the  year  ending  June  30,  1878 30.005 

Mean  temperature  for  the  year  ending  June  30,  1878 60°.2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878  67.71  inches 

The  office  is  located  in  the  dwelling  of  the  light-house  keeper. 

Sergeant  R.  J.  Bell  remains  in  charge  of  station.  He  has  at  present 
but  one  assistAnt,  two  having  been  relieved  during  the  year ;  one  trans- 
ferred to  office  Cliief  Signal-Officer,  one  transferred  to  Cape  Hatteras, 
and  only  one  being  replaced. 

During  the  stormy  season'  of  the  year  the  amount  of  work  at  this 
station  is  very  great.  Sergeant  Bell  and  his  assistants  have  been 
energetic  and  attentivt^  to  duty,  and  have  rendered  much  valuable 
assistance  to  wrecked  vessels  by  communicating  with  them  iit  the  inter- 
national and  general-ser^'ice  code  of  flag-signals,  thus  enabling  the 
captains  to  communicate  with  their  o^niers  or  agents  and  their  consuls. 
On  two  occasions,  when  the  wrecked  vessels  were  not  provided  with  the 
international  code  of  signals,  the  assistant  was  sent  on  board  so  as  to 
communicate  by  means  of  the  general-service  code. 

On  May  1  and  2  the  location  of  the  office  was  changed  from  the  old 
building  of  the  light-house  to  the  new  dwelling,  in  order  to  have  the  old 
one  moved  150  feet  due  east,  on  a  line  with  the  two  new  ones  now  occu- 
pied by  the  light-keei)er  and  his  assistants. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  reportin|y  to  the  central  office  of  all  vessels  passing  tlie  capes  has  continued,  and 
the  display  of  international  signals  has  been  promptly  answered  and  reported.  This 
dnty  of  watching  vessels  is  very  ardnous  for  two  men,  reqniring  constant  attention. 
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Every  effort  has  been  made  to  make  the  reports  of  vessels  as  useful  and  beneficial  to 
the  parties  interested  as  possible,  and  I  am  convinced  the  merchants  of  Baltimore  de- 
rive a  great  benefit  from  them. 

It  is  a  remarkable  fact,  out  of  the  large  number  of  vessels  that  pass  this  station  daily, 
not  one-tenth  of  them  display  a  single  signal.  It  is  not  coiifiuecl  to  the  smaller  vessels, 
but  to  large  steamships  that  pass  frequently  and  repeat<Mlly  without  displaying.  The 
men  on  duty  at  this  station,  and  those  that  have  been,  are  and  were  familiar  with  the 
international  code  signals,  and  have  taken  an  interest  in  order  to  make  these  report-s 
as  complete  as  possible;  and  I  must  say  that  unless  the  captains  of  vessels  passins 
display  more  energy  no  improvement  can  bo  made  in  this  branch,  which  is  considered 
of  utmost  importance  by  the  merchants  of  Baltimore. 

United  States  steamer  Storm  Signal,  loaded  with  supplies  for  this  station,  while 
anchored  one  and  one-half  miles  north  of  station,  parted  her  anchor  on  October  11  and 
went  ashore  during  a  brisk  wind.  Crew  of  three  men  were  saved,  also  })art  of  sup- 
plies.    She  proved  a  total  wreck. 

During  the  wreck  of  the  United  States  steamer  Huron,  near  Kittyhawk,  N.  C,  this 
office  was  kept  open  during  the  day  and  night  to  relay  messjiges,  the  line  being  in  bad 
working  ortler. 

On  November  28  this  office  was  directed  to  turn  out  life-saving  crews  between  Cape 
Henry  and  Kittyhawk  to  patrol  the  beach  for  dead  bodies  from  United  Statej^  steamer 
Huron. 

Seventy-eight  cautionary  signals  were  ordered  for  this  station  during 
the  year,  of  which  number  fifty-one  were  reported  justified  and  twenty- 
seven  not  justified. 

Twenty -one  cautionary  off-shore  signals  were  displayed,  eleven  being 
fWly  justified,  seven  justified  as  to  direction  of  wind  but  not  justified 
as  to  velocity,  one  justified  as  to  velocity  but  not  direction,  and  two  not 
justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

September  6  to  9,  1877. — Signal-flag  pole  was  blown  down,  and  a  number  of  telegraph- 
poles  north  of  the  station  were  prostrated. 

September  28  to  30,  1877. — Telegraphic  communication  north  and  south  of  station  in- 
terrupt4*d. 

October  2  to  6,  1877. — Two  disabled  vessels  anchored  in  the  bay. 

November  20  to  25,  1877. — United  States  steamer  Huron  passednear  station,  in  sight 
of  the  cautionary  signal,  on  the  afternoon  of  the  23d  instant.  Was  wrecked  south  of 
Kittyhawk  at  1.30  a,  m.  of  the  24th  instant.    Many  lives  were  lost. 

January  4  to  6,  1878. — Italian  bark  Francesca  Bcllagama,  from  Cardiff,  ran  ashore 
south  of  station,  at  2.30  a.  m.  of  January  4th.     Crew  saved. 

January  22  to  24,  1878. — British  bark  Southern  Belle  ran  ashore  at  1  a.  m.  of  the  23d 
instant,  twenty-eight  miles  south  of  this  station.    Floated  off  again. 

January  30  and  31,  1878. — Steamship  Metropolis,  from  Philadelphia  for  Para,  Brazil, 
stranded  on  Cunituck  Beach,  forty-tive  miles  south  of  this  station.  Steamship  and 
large  niunber  of  lives  lost. 

February  7  to  12,  1878. — Bark  Guiseppe  Masonue,  fit)m  Belfast  to  Baltimore,  in  bal- 
last, renorted  ashore  at  7  a.  m. 

March  23  to  25,  1878. — An  Austrian  bark  ran  ashore  during  this  display,  twenty -five 
miles  south  of  Cape  Henry. 

April  3  to  6, 1878. — German  stesimship  Leipzig  passed  this  station  during  the  display, 
signaling  for  a  tug  and  reporting  machinery  disabled. 

May  13  to  16,  1878. — Dtiring  tne  early  morning  of  the  15th  instant,  an  unknown 
schooner,  coal-laden,  ran  ashore  eight  miles  north  of  the  station.     One  man  drowned. 

May  19  to  22,  1878. — British  steamship  Antonio,  from  Liverpool  to  Baltimore,  ran 
ashore  at  2  a.  m.  of  the  22d  instant.     Floated  off  at  flood  tide. 

CAPE  LOOKOUT,  NORTH  CAROLIIS'A. 

[Official  mimbery  136.] 

Latitude 34°  3(5' 

Longitude 76°  36' 

Elevation  of  barometer  above  mean  sea-level 17.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.024 

Mean  temperature  for  the  year  ending  June  30,  1878 64^.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 93.51  inches. 
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The  office  is  located  in  light-keeper's  house. 

The  instrament  shelter  was  moved  fi[X)m  posts  fifty  feet  away  from  the 
building  to  the  middle  north  window  of  light-keepei^s  house^  on  October 
29.  1877. 

Ko  other  changes  have  been  made  either  in  office  or  instruments. 

Sergt.  Penton  Behille  was  assigned  to  this  station  June  30,  1877,  and 
is  still  in  charge,  although  reduced  to  rank  of  i)rivate  May  16,  1878,  for 
neglect  of  duty.  Private  T.  Jones  was  relieved  April  4,  1878,  and  or- 
dered to  Texas.  Private  Coughlin,  who  relieved  Private  Jones,  was  in 
turn  relieved  May  24,  and  Private  Forman  reported  as  assistant. 

The  repairs  on  sea-coa«t  telegraph  line  were  completed  to  Lookout 
October  24,  1877,  since  which  date,  with  few  exceptions,  the  telegraphic 
reportvS  from  this  station  have  been  regularly  received  at  Office  of  Chief 
Signal-Officer.  Tlie  station  being  in  such  an  isolated  position,  the  ser- 
geant reports  that  but  little  interest  is  shoAvn  in  the  service.  Tlie  office 
has  not  l>een  regularly  insi)ected  during  the  year. 

Of  the  tliirtj^-six  cautionary  signals  ordered  for  this  station,  thirty -one 
were  justified  and  five  not  justified. 

Of  the  fourteen  cautionary  off-shore  signals,  eight  were  fully  justified 
and  three  justified  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  with  reference  to  some  of  these  dis- 
plays : 

November  21  to  24,  1877. — The  large  buoy  on  Lookout  Slioals  washed  ashore.  Ship's 
bowsprit  and  seaman's  chest  came  ashore.  Vessel  supposed  to  have  gone  to  pieces  on 
the  shoals  during  the  night  of  November  23  and  24. 

Januat'y  3  to  5,  1878,— Telegraph  line  down.  Schooner  Price  driven  ashore  and 
wrecked. 

June  5  to  11,  1878. — Unit<?d  States  steamer  Colfax  and  one  schooner  saw  signal  and 
came  in.  Special  report  from  oflSce  of  Chief  Signal-Officer  signaled  to  vessels  by 
flags. 

CAPE  MAY,  NEW  JERSEY. 

[Official  number  J  54.] 

LaHtudo 380  56' 

Longitude 74^  58' 

Elevation  of  barometer  above  mean  sea-level .28  feet  6  inches 

Mean  barometer  for  the  year  ending  June  30,  1878 30.007 

Mean  temperature  for  the  year  ending  June  30,  1878 560.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 47.99  inches. 

The  office  is  located  at  Cape  May  Point,  Beach  avenue,  block  A,  lot 
No.  27. 

Sergeant  Townsend  remains  in  charge,  and  has  given  satisfaction. 
Sergeant  Massey  was  in  charge  of  station  from  May  16  to  Jime  11, 
1878,  during  illness  of  Sergeant  Townsend. 

One  assistant  has  been  ordered  in  for  discharge,  and  one  transferred 
to  duty  elsewhere.  The  present  force  consists  of  the  sergeant  and  one 
assistant.  The  station  was  inspected  in  June,  1878,  and  was  found  in 
good  condition. 

No  changes  have  taken  place  in  the  location  of  office  or  instruments 
during  the  past  year.  All  wrecks  have  been  promptly  reported  and 
every  possible  assistance  rendered. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

A^ growing  confidence  and  interest  in^the  service  is  very  generally  manifested. 

'        ed  tilt 


The  display  of  off-shore  signals  has  greatly  enhanced  the  value  of  cautionary  sig- 
and  are  universally  appreciate, 
e  names  of  a  large  number  of  vessels  have  been  reported  passing  the  station^  and 
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the  Reading  Railroad  steamera  siffnal  by  whistle,  enabling  us  to  get  their  nnmbers, 
day  or  iii^ht.    The  company  say  the  report  is  vahiable  to  them. 

Public  interest  and  confidence  in  the  service  has  long  been  a  settled  fact,  and  the 
value  of  it  herfe  to  shipping  and  other  interests  undisptited. 

Eighty  cautionary  signals  have  been  displayed  during  the  year,  fifty- 
three  of  which  number  the  sergeant  reports  justified,  and  twenty-seven 
not  justified.  Twenty-nine  cautionary  off-shore  signals  have  been  dis- 
played ;  twenty-two  were  Mly  justified,  and  four  justified  as  to  direction, 
but  not  as  to  velocity.    Three  were  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  2  and  3,  1877. — ^An  unknown  schooner  was  driven  ashore  about  one  mile 
nortn  of  the  station.    Floated  off  again. 

November  21  to  25,  1877. — Bark  Jonann  Lang  was  driven  ashore  at  Hereford  Bar. 

March  10  to  14,  1878. — ^The  frame  of  a  new  house  was  blown  do^vn  at  Sea  Grove. 

May  11,  1878. — A  schooner  was  blown  ashore  at  Cape  May  Point,  but  floated  off 
again  without  damage. 

Maf  30  to  June  3,  1878. — ^The  schooner  O.  P.  Biuns  sprung  a  leak  during  tlie  gale. 
Was  kept  afloat  by  constant  pumping. 

PUBLICATIONS. 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 1 24 

CHARLESTON,  SOUTH  CAROLINA. 

[Official  number^  21. J 

Latitude 32©  45' 

Longitude 79^  55' 

£levation  of  barometer  above  mean  sea-level 61.4  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.047 

Mean  temperature  for , the  year  ending  June  30,  1878 67^\5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 68.62  inches. 

The  office  is  located  corner  of  East  Bay  and  Broad  streets. 

Sergeant  M.  McGaiiran  remains  in  charge,  and  has  satisfactorily  at- 
tended to  his  duties. 

Private  Beeler  was  relieved  April  24  on  account  of  sickness,  and  another 
assistant  ordered  to  duty  here. 

There  has  been  no  change  in  the  location  of  office  during  the  year. 
The  station  was  inspected  in  February,  1878,  by  Lieutenant  McOlellan, 
who  found  everything  in  good  order,  the  books  well  kei)t  and  up  to  date. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  information  furnished  the  public  by  the  diHtribution  of  the  weather  reports  is, 
undoubtedly,  considered  of  the  greatest  importance,  as  is  well  illustrated  by  the  nu- 
merous inquiries  and  comparisons  made  by  those  interested,  n^lative  to  the  mean  tem- 
perature and  rain-fall  at  the  close  of  each  nmnth.  In  addition  to  other  reports,  a 
synopsis  of  the  principal  items  of  int-erest  is  famished  the  press  monthly,  published 
regularly,  and  read  with  avidity  by  the  business  community,  all  of  whom  are  fully 
aware  that  the  prospect  for  a  good  crop  or  an  indifferent  one  de])ends  principally  on 
the  temperature  and  rain-fall.  By  the  publicaticm  of  these  monthly  items  alone,  much 
valuable  information  is  disseminated  over  a  large  section  of  the  country. 

A  case  involving  damage  to  cotton  to  the  extent  of  several  thousand  dollars,  alleged 
to  have  been  sustained  here  during  the  shipment  in  wet  weather,  has  been  decided  by 
evidence  furnished  by  this  otiiee — the  complainants,  who  were  in  England,  being  rep- 
resented by  their  counsel;  the  defendants  are  citizens  of  this  placi' ;  the  case  was  de- 
cided in  favor  of  the  latter,  as  it  was  clearly  shown*  by  the  records  that  during  the 
time  of  the  shipment  no  rain  had  fallen,  and  cons<».quently  that  the  injury  must  have 
been  effected  by  some  other  cause. 

Eighteen  cautionary  signals  were  displayed  at  this  station  during  the 
past  year,  of  which  number  ten  are  reported  as  justified  and  eight  not 
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justified.    Only  two  cautionary  oflf-shore  signals  were  displayed,  one  of 
which  was  not  justified,  and  the  other  only  justified  as  to  direction. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

September  18  to  21,  1877. — Steamer  Dictator  remained  in  port  on  account  of  signal 
dl^)lay.     Vessels  arriving  report  severe  gales  and  heavy  si^a. 

October  1  to  4,  1877. — Owing  to  the  dis|)lay  of  the  signal,  everything  in  the  harbor 
wan  secured,  and  no  casualty  occurred. 

December  5  and  6,  1877. — During  the  gale  trees  were  uprooted,  fences  prostrated,  and 
on  the  Ashley  a  boat  was  capsized  and  a  boy  dro^vned. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878 7, 058 

Number  of  Local  Reports  issueil  during  the  year  ending  June  30,  1878 312 

Nmuber  of  Forms  15  (manilbld)  issued  during  the  year  ending  June  30, 1878.. ..  1, 560 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 100 

Total .• 9,030 

CHEYENNE,  WYOMING  TERRITORY. 

[Offi^al  number  J  68.] 

Latitude 41°  12' 

Longitude '. j. 104^42' 

Elevatitm  of  barometer  above  mean  sea-level 6,057  feet  3  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 *29.933 

Mean  tem])eratnre  for  the  year  ending  June  30,  1878 •44^.8 

Amount  of  rain-fall  for  the  year  ending  Juno  30,  1878 13.50  inches. 

The  office  is  located  on  Seventeenth  street,  between  Ransom  and 
Dodge  streets. 

Sergeant  A.  C.  Dobbins  was  relieved  by  Sergeant  J.  K.  P.  Piirdum, 
and  ordered  to  Fort  Whipple  to  review  course  November  6,  1877.  Ser- 
geant Purdum  was  ordere<l,  February  4,  1878,  to  Fort  Whipple  for  dis- 
charge, l>eing  relieved  by  Sergeant  J.  H.  Smith,  who  remains  in  charge 
at  date  of  this  report.  The  oflRiee  was  inspected  by  Lieutenant  Buchanan 
in  March,  1878,  and  the  building  found  in  bad  condition.  The  office 
records,  previous  to  the  time  Sergeant  Smith  took  charge,  had  not  been 
properly  kejit. 

Sergeant  Smith  reports  the  local  interest  in  the  service  as  very  great. 
Since  Deadwood  became  a  reporting  station  the  repoits  are  eagerly 
sought  for. 

No  change  has  been  made  in  the  location  of  office  since  date  of  last 
report. 

Observations  on  ozone  are  now  hemg  made  at  this  station,  at  7  a.  In., 
2  and  9  p.  m.  (local  time),  for  the  benefit  of  the  Colorado  State  Board  of 
Health. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  iHHnwl  during  the  year  ending  June  30,  1878  ...  1, 845 
Number  of  Forms  22  isnued  during  the  year  ending  June  30,  1878 22 

Total 1,867 

CHICAGO,  ILLINOIS. 

[Official  number^  37. J 

Latitude 41°  52' 

Longitude 87°  35' 

Elev  ation  of  barojneter  above  mean  8ea-levi*l 657  feet. 

Mean  barometer  for  the  year  ending  J uiui  30,  1H78 t29. 927 

Mean  temperature  for  the  year  ending  June  30,  1878 t52<^.  9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 45. 03  inehes. 

•  One  obsen'ation  mi8«»ed  in  March,  1878.       t  One  obserx^aticm  niinsed  in  Dec.,  1877. 
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The  office  is  located  in  Major  Block,  southeast  comer  Madison  and 
Lasalle  streets. 

Sergeant  C.  B.  Brinsmade  remained  in  charge  until  November  6, 1877, 
when  he  wa«  relieved  by  Sergeant  S.  S.  Bassler,  and  assigned  to  the  sta- 
tion at  San  Francisco,  Cal.  Sergeant  Bassler  remained  in  charge  until 
date  of  his  discharge  at  expiration  of  his  tei*m  of  service,  December  21, 

1877.  Sergeant  J.  G.  Lynch  was  assigned  to  duty  here  January  23, 

1878.  During  the  year  one  assistant  was  relieved  for  promotion  and  one 
on  account  of  sickness.  Sergeant  Lynch  has  two  enlisted  men  of  the 
Signal  Corps  and  a  civilian  printer  as  assistants. 

Tlie  station  was  inspected  in  Febniary,  1878,  by  Lieutenant  Buchanan, 
and  found  in  fair  condition,  although  the  work  of  the  station  was  not  up 
to  date,  owing  to  the  fact  that  for  two  weeks  prcAious  to  the  anival  of 
Sergeant  Lynch  there  were  only  two  enlisted  men  for  duty. 

Navigation  closed  November  15,  at  which  date  all  insurance  rates 
expired.  Navigation  opened  officially  Ai)ril  15,  vessels  being  insured 
after  that  date.  There  was,  how^ever,  no  interruption  to  navigation  dur- 
ing the  winter,  the  Goodrich  line  of  steamers  riuming  daily  on  time  to 
Milwaukee  aud  other  ports. 

Six  hundred  and  thiity-nine  post-offices  and  seventeen  individuals 
have  been  supplied  with  the  .Farmer's  Bulletin. 

No  change  has  been  made  in  the  location  of  the  office,  and  the  instru- 
ments remain  in  the  same  ])osition  as  at  last  report. 

Cautionary  signals  have  been  displayed  from  the  north  end  of  the  ex- 
I)osition  building  as  being  the  most  available  place  in  the  city. 

The  following  extracts  are  made  from  the  semi-aimual  reports  of  the 
sergeant: 

The  service  is  gaining  in  popularity  daily,  and  valuable  data  is  frequently  obtaint^d 
at  this  office  for  use  in  the  United  States  and  other  courts,  whereby  several  important 
decisions  have  been  arrived  at  that  would  be  difficult  to  obtain  otherwise. 

Valuable  information  has  also  been  civeu  oyster,  game,  and  fruit  shippers,  in  some 
instances  saving  them  thousands  of  dollars.  The  Board  of  Trade  has  also  recognized 
the  efficiency  of  the  weather  reports,  especially  during  the  harvest  sea^ton,  the  markets 
being  wholly  governed  by  the  weather  preceding  and  following  the  harvests. 

The  shipping  interests*  have  been  considerably  enhanced  by  the  reports,  especially 
towards  the  close  of  na\igation,  which  is  at  a  season  when  the  most  severe  stonns  of 
the  year  occur,  and  the  storm  warnings  received  from  the  Chief  Signal  Office  have  been 
the  means  of  saving  a  considerable  ainoimt  of  property  and  averting  the  loss  of  many 
lives. 

The  city  has  been  benefited  in  the  manner  of  lighting  street  lamps  during  the  moon- 
light season,  and  from  twenty-one  reports  received  from  this  station  seventeen  oi 
them  were  verified,  at  an  estimated  saving  to  the  citj^  of  |17,000. 

Thirty-five  cautionary  signals  were  disi)layed  during  the  year.  The 
sergeant  reports  that  fifteen  were  justified  and  twenty  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

Septemher  29  1o  October  1,  1877. — Vessels  i-emained  in  port  in  consequence  of  this 
display. 

October  2  to  4,  1877. — Severe  storm  on  the  lake.  Brig  Fashion  beached,  and  will 
prove  a  total  loss.     A  number  of  other  vessels  were  mon^  or  less  damaged. 

October  19  to  21,  1877. — Several  vessels  arrived  in  a  damaged  condition. 

November  1  to  3,  1877. — Several  vesst^ls  were  beached,  but  no  serious  disasters  are 
reported. 

^^^ovember  4  to  6,  1877. — Storm  very  severe  on  the  lake ;  many  vessels  dragged  their 
anchors  aiul  went  ashore.  Of  seventy  vessels  arriving  at  this  port,  few  ew^aped  dam- 
age. Schooner  Mary  Booth  foundered  in  the  middle  of  the  lake.  Schooner  Seventh 
Ohio  pounded  to  pieces  on  the  breakwater. 

November  6  to  9,  1877. — Very  severe  storm  on  the  lake.  Schooner  D,  G.  Williams 
went  to  pieces  on  the  breakwater.  Schooners  Chapiu  and  Purrington  also  lost.  Much 
damage  along  the  lake  front. 
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March  23  and  24,  1878. — ^The  Minnie  Corlett  left  port  ■while  signals  were  flying,  and 
became  a  total  wreck. 

May  23  and  24,  1878. — In  the  suburbs  houses  were  unroofed,  and  property  generally 
much  damaged. 

PUBLICATIONS. 

Number  of  Farmers*  Bulletins  issued  during  the  year  ending  June  30,  1878 203, 447 

Number  of  Bnlletins  (manifold)  issued  during  the  year  ending  June  IK),  1878..       7,733 

Number  of  I^ocal  Reports  issued  during  the  year  ending  Jmie  30,  1878 1, 666 

Number  of  Forms  22  issued  during  the  year  ending  Juno  30,  1878 144 

Total 212,990 

CIIs^CIXNATI,  OHIO. 
[Official  member  J  (>5.] 

Latitude 39^6' 

Longitude 84°  26' 

Elevation  of  l»uronu*ter  above  mean  sea-level     620.4  feet. 

Mean  bavometer  for  tlie  year  ending  June  30,  1878 29.936 

Mean  tfiiijierature  for  the  year  ending  June  30,  1878 r)8°.3 

Amount  of  rain-fall  for  the'  year  ending  June  30,  1878 38. 16  inches. 

The  office  is  located  in  Pike's  Oi)era  House,  southeast  comer  of  Fourtii 
and  Vine  streets. 

Ser|2jeant  S.  S.  Bassler  was  in  charge  of  station  until  ]N^ovember  6, 
1877,  when  he  was  relieved  by  Sergeant  X.  Gorom,  and  was  ordered  to 
Chicago,  Ilh  Sergeant  Gorom  remains  in  charge.  The  station  was 
insi>ected  by  Lieutenant  Buchanan  in  June,  1878,  and  was  found  in 
excellent  condition.  The  standing  of  sergeant  and  assistants  is  ex- 
cellent. 

Five  hundred  and  fifty-seven  post-offices  and  nineteen  individuals  have 
l3een  regularly  sui)plied  from  this  station  with  the  Farmers'  Bulletin. 

Highest  water  in  the  river  was  33  feet  5  inches  on  March  17, 1878 ; 
lowest  was  3  feet  5  inches  on  October  7,  8,  and  9,  1877. 

The  office  was  removed  from  room  25,  4th  floor,  to  room  N,  5th  floor, 
July  6, 1877,  by  authority  of  letter  dated  Office  Chief  Signal-Ofticer,  June 
llA877. 

The  enlisted  men  at  the  station  were  constantly  on  duty  during  the 
riots  of  July  and  August  last,  and  the  Chief  Signal  Office  was  informed 
at  short  intervals  by  telegraph  of  the  condition  of  affairs.  These  reports 
were  continued  from  July  24  to  August  14,  1877. 

The  following  are  extracts  from  the  semi-annual  reports  from  this  sta- 
tion: 

The  interest  maiufested  in  the  service  by  the  business  community  is  on  the  increase, 
and  the  bulletins  and  indications  are  daily  sought  for  by  the  members  of  the  exchange 
and  the  business  men  generally.  The  large  weather-map  is  consulted  daily  by  all 
classes. 

The  meml)ers  of  the  Merchants*  Exchange  derive  the  most  benefit  from  our  reports, 
and  all  the  most  successful  merchants  and  manufacturers  in  the  city  belong  to  the  ex- 
change. 

Considerable  interest  is  also  taken  in  the  river  reports  by  river  men,  coal  merchants, 
and  business  men  generally,  and  reports  carefully  watched,  especiaUy  during  periods 
of  high  wat^r. 

Two  large  weather-maps  were  changed  daily  until  August  30,  when  the  Board  of 
TradQ  removed  to  a  smaller  room,  and,  having  no  place  for  the  map,  it  was  returned  to 
the  office,  and  since  that  time  the  one  at  the  Merchants'  Exchange  is  the  only  one  to  be 
changed.  The  press  takes  the  usual  interest  in  the  service,  and  all  devote  a  consider- 
able space  for  the  reports  furnished  them  by  this  office.  At  the  telegraph  office  every 
facUity  is  given  the  observer  to  enable  him  to  get  out  the  bulletins  at  the  earliest  pos- 
sible moment.  Tlie  temperatiii'e  at  certain  points  in  the  West  are  also  sent  over  the 
gold  and  stock  telegraph  lines,  in  morning  and  afternoon,  for  the  information  of  the  busi- 
nem  community. 
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The  location  of  the  office  and  instrament«  in  the  same  as  in  my  last  report.  The 
office  is  visited  daily,  by  professional  fi;entlemeuj  merchants,  studeDts,  and,  in  fact, 
people  from  all  the  walks  in  life,  for  such  information  as  can  be  found  oiily  at  an  office 
of  tnis  kind.  The  records  on  file  in  the  office  are  frequently  useil  as  legal  evidence  in 
cases  appearing  before  the  courts  from  time  to  time.  The  verdict  in  several  recent 
cases  has  heen  secured  by  our  report  alone. 

Aside  from  the  interest  manifested  by  private  individuals,  it  is  a  pleasure  to  note 
that  manifested  by  the  press,  as  it  is  probable  that  more  space  is  devoted  to  the  pub- 
lishing of  the  reports  here  than  elsewnere,  the  n^ports  not  only  being  published  in  fnll, 
but  receive  frequent  editorial  comments ;  but  probably  the  greatest  interest  taken  in 
the  reports  is  by  the  members  of  corporations  and  the  board  of  health ;  the  latter 
pnblisn  weekly  a  tabulated  statement  of  the  local  observations,  and,  tracing  a  con- 
nection between  the  stat«  of  the  weather  and  the  mortality  lists,  in  this  connection 
the  reports  are  claimed,  by  those  who  should  know,  as  invaluable.  The  Ohio  River 
at  this  point  was  open  to  navigation  during  the  entire  winter  season. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1876..  179,380 

Nimiber  of  Bulletins  (manifold)  issured  during  the  year  ending  June  30, 1878.  7, 058 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 040 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878.  714 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 144 

Number  of  Forms  26  Issued  during  the  year  ending  June  30,  1878 2, 918 

Total 191,254 

CLEVELAND,  OHIO. 

[Official  number,  34.] 

Latitude 41^30' 

Longitude 81047' 

Elevation  of  barometer  above  mean  Kea-level 689  feet  5  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.981 

Mean  temperature  for  the  year  ending  June  30, 1878 52°.  2 

Amount  of  rain-faU  for  the  year  ending  June  ?,0,  1878 37. 13  inches. 

The  oflBce  is  located  iu  room  No.  19,  national  bank,  northeast  corner  of 
Superior  and  Water  streets. 

Sergeant  Prender  was  in  charge  of  station  until  November  6, 1877, 
when  he  was  relieved  for  change  of  station  and  Sergeant  Cuthbertsoii 
assigned  to  duty  in  charge  of  station.  Sergeant  Dey  remained  on  duty 
here  from  date  of  last  report  until  July  31, 1877,  when  he  was  transferred 
to  Mobile,  Ala.  The  station  was  inspected  by  Lieutenant  Buchanan 
in  January,  1878,  and  was  found  in  wretched  condition.  The  insi)ector 
reported  that  Sergeant  Prender  wa«  responsible  for  the  condition  of  the 
office,  and  he  was  reduced  to  the  rank  of  private  soldier ;  steps  were  at 
once  taken  to  put  the  office  in  good  condition.  Sergeant  Cuthbertson 
has  given  satisfaction  by  his  promi>t  attention  to  duty. 

Navigation  closed  December  19, 1877,  and  ice  broke'up  March  1, 1878, 
and  navigation  was  resumed  March  20, 1878. 

The  foUowing  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

Captain  Pierce,  agent  for  the  Cleveland  and  Detroit  Boat  Company,  states  that  no 
yessels  leave  this  port  without  their  master's  consulting  the  official  htilletin. 

The  custom-house  (river  office)  authoiities  infonn  ine  that  the  bulletins  are  anzi- 
onsly  studied  and  watched  by  all  seamen. 

Mr.  W.  W.  Blandin,  grain  merchant,  states  that  the  benefit  he  derives  from  them  ia 
worth  hundreds  of  dollars  to  him,  all  Lis  purchases  being  made  by  the  weather  bulle- 
tin. Mr.  C.  J.  Burton  and  many  others  visit  this  office  every  morning  before  proceed- 
ing to  the  Com  Exchange,  and  they  all  agree  that  the  merchants  of  this  city  cannot 
speak  too  highly  of  the  great  benefits  they  receive  from  our  report's. 

Very  few  sailing-vessels  leave  port  when  signals  air  '*  up." 

The  medical  profession  continue  to  receive  valuable  infonnatiou  from  this  office, 
and,  a  report  prei)arod  weekly  forms  a  part  of  the  health  office's  official  bulletin. 


I 
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Thir|y.fiye  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  twenty-four  were  reported  justified  and  eleven  not 
justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  2  to  5,  1877. — Que  vessel  went  asbore  off  the  mouth  of  the  harbor,  and  is  now  a 
wreck. 

October  19  to  21,  1877. — ^A  severe  storm  reported  on  the  lake. 

October  28  and  29,  1877. — A  severe  storm,  with  heavy  sea,  is  reported  on  the  lake. 

April  24  and  25,  1878. — Several  vessels  left  port,  but  were  obliged  to  return. 

May  18  to  21,  1878. — Several  vessels  deferred  sailing  on  account  of  the  signal.  Sev- 
eral severe  thunder-storms  passed  over  the  station  during  the  display. 

June  2  to  4f  1878. — Several  grain  merchants  visited  the  office  and  commented  on  the 
great  value  of  the  service. 

June  7  to  9,  1878. — Lake  very  rough.  No  sailing-vessels  left  port.  The  City  of  De- 
troit was  detained  by  the  storm. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..  8, 237 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 648 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878..  6, 676 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 . .  .^ 138 

Total , 16,699 


COLORADO  SPRINGS.  COLORADO. 

[Official  number  J 109.  J 

Latitude 38°  55' 

Longitude 104P  58' 

This  station  is  continued  as  a  supply  station  to  Pike's  Peak. 
Sergeant  W.  Black  remains  in  charge  of  the  station  in  addition  to 
the  one  at  the  Peak. 

COLUMBUS,  OHIO. 

[Offi^al  number  J 187.] 

Latitude 39°  57' 

Longitude 83°    3' 

Elevation  of  barometer  above  mean  sea-level 804. 6  feet. 

The  office  is  located  in  Huntington  block,  comer  of  High  and  Broad 
streets. 

Sergeant  D.  D.  Stansell  was  ordered  to  establish  a  station  at  this 
point,  per  Instructions  No.  61,  dated  Office  Chief  Sigilal-Offlcer,  June  22, 
1878,  to  commence  observations  July  1, 1878. 

Sei'geant  Stansell  arrived  for  duty  June  28, 1878. 

COESICANA,  TEX. 

[Offimal  number y  107.] 

latitude 32°    6' 

Longitude i 96^  30^ 

Elevation  of  barometer  above  mean  sea-level 445  feet. 

Mean  barometer  for  the  year  endin|;  June  30,  1878 29.966 

Mean  temperature  for  the  year  ending  June  30,  1878 65^.8 

Amount  or  rain-fall  for  the  year  endiug  June  30,  1878 48.53  inchea. 

The  office  is  located  in  the  Commercial  building,  comer  of  Collins  and 
Beaton  streets. 

Sergeant  J.  W.  Smith  has  been  in  charge  during  the  year.    The  sta- 
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tion  was  inspected  by  Lieutenant  McClellan  in  May,  1878,  and  was  found 
in  good  order,  all  records  up  to  date  and  properly  kept.  No  change  has 
been  made  in  location  of  office  or  instruments. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  citizens  of  this  city  and  vicinity  and  the  traveling  public  have  manifested  a  deep 
interest  in  tlic^  service  hy  their  frequent  visits  to  this  office  and  manifold  requests  for 
meteorological  reports  of  this  and  other  places.  The  amount  of  interest  really  exceeds 
what  could  be  expected,  considering  that  so  little  of  the  workings  of  the  seri-ice  has 
been  seen  here. 

The  meniliers  of  the  meteorological  conimitte«  have  manifestc'd  a  good  degree  of  inter- 
est in  the  service,  and  are  now  preparing  a  conununicati(ui  to  Hon.  R.  Q.  Mills,  mem- 
ber of  Congress  from  this  district,  and  a  resident  of  this  city,  requesting  his  favorable 
consideration  of  all  bills  favoring  the  increasing,  improving,  and  extentling  of  the 
Signal-Service. 

All  intelligent  classes  are  benefited  by  the  relial)le  information  furnished  from  this 
office,  and  I  have  kno^%^l  instances  during  the  pivst  year  in  which  parties  have  been 
saved  property  to  a  considerable  amount  by  the  indications  of  the  instruments  at  this 
office. 

PUBLICATIONS. 

Number  of  Loca>  Reports  issued  during  the  year  ending  June  30, 1878 312 

Number  of  Forms  i&i  issued  during  the  year  ending  Juno  30,  1H78 45 

Total 357 

DAYEIsTPORT,  IOWA. 

[Official  number^  51.] 

Latitude 41o  32' 

Longitude 90©  38' 

Elevation  of  barometer  above  mean  sea-level 603  feet  4  inches. 

Mean  barometi^r  for  the  year  ending  June  30,  1878 29.958 

Mean  temperature  for  the  year  ending  June  30.  1878 530.8 

Amount  ot  rain-fall  for  the  year  ending  June  30,  1878 33.86  inches. 

The  ofifice  is  locat-ed  on  the  third  floor  of  the  First  National  Bank 
building,  southwest  corner  of  Maine  and  Second  streets. 

No  change  has  been  made  in  location  of  office  or  instruments. 

Sergeant  E.  R.  Martin  is  still  in  charge  of  the  station. 

The  station  was  inspected  in  March,  1878,  by  Lieutenant  Buchanan, 
and  the  office  found  in  good  condition  and  the  work  faithftiUy  attended 
to. 

Navigation  closed  on  November  30, 1877 ;  river  covered  with  floating 
ice. 

Navigation  reopened  on  March  9, 1878. 

Highest  water  in  the  river,  6  feet  10  inches,  occurred  on  May  8  and 
June  9, 1878,  and  lowest  water  in  the  river,  0  feet  6  inches,  on  Septem- 
ber 15, 1877. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  past  winter  heing  an  unusually  mild  one,  there  was  but  little  obstruction  to 
navigation  by  ice.  *  The  river  was  clear  from  Janu<ary  1  to  January  4,  when  ice  made 
its  appearance  in  the  river  and  continued  fluctuating  in  amount  until  February  19, 
when  the  river  at  this  point  was  entirely  clear  of  icei  The  ferry  steamer  that  pliea 
between  Davenport  and  Rock  Island  made  regular  trips  throughout  the  season,  with 
the  exception  of  three  days,  from  January  5  to  January  8,  when  it  was  laid  up  on 
account  of  obstruction  by  ice.  Excursion  steamers  arrived  several'  times  througnoat 
the  season  from  Princeton,  Le  Claire,  and  other  points  on  the  river.  , 

The  season  of  navigation  was  opened  at  this  point  on  March  9  (21  days  earlier  than 
last  year)  by  the  arrival  of  steamer  Dan  Hine  with  barges,  being  the  first  boat  of  the 
season  from  below  the  rapids.    The  first  steamer  from  Saint  Pam  arrived  March  23. 
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PUBLICATIONS. 

Number  of  Bulletins  (mauifoM)  iesned  dniiug  the  year  ending  June  30, 1878 5,  416 

Number  of  Local  Keports  issiutr  d  during  the  year  ending  June  30,  1878 9 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Total 5,485 

DEADWOOD,  DAKOTA  TEEEITORY. 

[Offi<>ial  mnnherj  185.] 

Latitude 44°  22' 

Longitude 103°  34' 

Sergeant  D.  O'Leary  arrived  at  this  place  li^ovember  15,  under  orders 
to  establish  a  station  of  the  first  class.  The  office  wa%  located  in  Sher- 
man street,  and  the  first  telegraphic  report  was  made  to  the  Office  of  the 
Chief  Signal-Officer  at  midnight  Of  December  18^87  7.  Sergeant  O'Leary 
was  relieved  December  4jJL877,  and  ordered  to  Fort  Whipple  for  medical 
treatment,  and  Sergeant  D.  M.  Kennedy  placed  in  charge. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  May,  1878,  who 
reported  that  the  office  was  badly  located,  and  that  a  suitable  room  could 
not  be  obtained  in  Deadwood,  and  recommended  the  transfer  of  the 
station  to  Lead  City.  The  necessary  onlers  were  issued,  and  the  station 
transferred  to  Lead  City  on  June  1, 1878. 

Telegraphic  reports  were  received  with  regularity  during  the  six 
months  the  station  was  in  operation. 

PUBLICATIONS. 

Nmnber  of  local  reports  issued  during  the  year  ending  June  30,  1878 224 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 12 

Total 236 

DENVER,  COLORADO. 

[Official  number  J  76.] 

Latitude...? 39°  45' 

Longitude lOS^    4' 

Elevation  of  barometer  above  mean  sea-level 5,269  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.9^ 

Mean  temperature  for  the  year  ending  June  30,  1878 49^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 13.81  inches. 

The  ofllce  is  located  in  Broadwell  Block,  comer  Sixteenth  and  Larri- 
mer  streets.  Sergeant  Barwick  has  remained  in  charge  of  the  station 
during  the  year,  with  the  exception  of  the  time  when  absent  for  re  en- 
listment. The  citizens  of  Denver  and  of  the  State  of  Colorado  take  a 
strong  interest  in  the  Signal  Service  reports,  and  Sergeant  Barwick  has 
famished  the  newspapers  and  State  Board  of  Heidth  with  very  fall 
weather  reports. 

Corporal  McOarty  was  ordered  to  this  station  October  20, 1877,  but 
was  nnable,  after  his  arrival,  to  do  any  duty,  and  died  December  29, 
1877. 

Sergeant  A.  C.  Ford  was  ordered  to  this  station  as  assistant  June  10, 
1878.  The  station  was  in8i>ected  by  Lieutenant  Buchanan  in  April, 
1878.  The  office  and  records  were  found  in  excellent  condition.  Mr.  F. 
S.  Dellenbaugh,  a  citizen  of  Denver,  was  in  charge  of  the  station  at 
the  time  of  inspection,  attending  to  all  duties  of  the  station  in  a  satis- 

3  sia 
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factory  manner,  Sergeant  Barwick  being  absent  for  the  purpose  of  re- 
enlisting. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Corporal  Thomas  McCarty  arrived  at  station  December  24,  1877,  and  died  at  the 
Saint  Nicholas  Hotel  on  Dect^mber  29,  1877.  He  was  buried  with  military  honors  by 
the  Governor's  Guard  on  December  30,  1877. 

Office  removed  from  McCUntock's  Block,  Sixteenth  street,  to  BroadweU  Block, 
comer  Sixteenth  and  Larrimer  streets,  on  July  1,  1877. 

I3arometers  moved  after  taking  7  a.  m.  observation  of  July  1,  1877. 

Ozone  observations  are  still  being  taken,  and  furnished  to  the  same  parties  (Colo- 
rado 8tate  Board  of  Health)  as  at  my  last  semi-annual  report. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1,25T 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 84 

Total 1 '- 1,341 

DBTBOIT,  MICHIGAN. 
[Official  numbeTy  36.] 

Latitude 41°  21' 

Longitude 83°    7' 

Elevation  of  barometer  above  mean  sea-level 635  foet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.937 

Mean  temperature  for  the  year  ending  June  30, 1878 51^.1 

Amount  of  rain-fall  for  the  year  ending  June  20,  1878 36.71  inches. 

The  office  is  located  at  the  southwest  comer  of  Congress  and  Griswold 
streets. 

There  have  been  no  changes  made  in  the  location  of  office  or  instru- 
ments, nor  are  any  deemed  desirable  at  present. 

Sergeant  T.  Y.  Van  Heusen  still  continues  in  charge,  and  has  given 
good  satisfaction. 

The  enlisted  printer  was  transferred  to  Leavenworth,  Kans.,  October 
25, 1877,  since  which  date  the  bulletins  have  been  printed  by  a  civilian 
printer. 

One  assistant  was  transferred  from  and  one  to  this  statioi^  during  the 
year. 

Three  hundred  and  thirty-five  post-offices  and  thirteen  individuate 
have  been  supplied  with  the  Farmers'  Bulletin  ttom  this  station. 

The  station  was  inspected  in  February,  1878,  and  found  in  good  con- 
dition. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  large  weather-map  in  the  rooms  of  the  Board  of  Trade  has  been  changed  daily, 
Sundays  and  holidays  excepted,  and,  as  heretofore,  has  been  carefull;f  studied  by  the 
members  of  the  board  to  their  sreat  pecuniary  advantage.  This  map  is  the  first  thing 
viaited  by  members  upon  entering  the  room,  and  by  the  nature  of  the  weather  as  shown 
npon  it  are  many  important  business  transactions  shaped. 

The  great  advantage  a  map  possesses  over  a  buUetin  for  the  purpose  of  giving  pub- 
lic information  concerning  the  weather,  the  synoptic  feature  or  the  former  especially 
commending  it  for  general  use,  is  well  understood  by  the  citizens  of  this  city,  who 
desire  the  resumption  of  the  manifold  weather-maps  formerly  issued  £rom  this  office. 

The  Farmers'  Bulletin,  as  heretofore,  has  been  printed  and  mailed  regularly  six 
times  per  week  to  the  principal  post-offices  in  Southern  and  Central  Michigan  aud 
Korthem  Ohio  and  Indiana.  So  far  as  known — ^the  opportunities  of  this  office  for  ob- 
taining information  from  the  agricultural  districts  being  very  limit-ed — ^these  bulletius 
are  well  received  and  serve  a  most  excellent  purpose. 
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The  addition  of  the  rain-wind  foot-note  to  the  Farmers'  Bulletin  is  a  feature  that 
has  given  a  great  deal  of  satisfaction  to  those  who  read  thorn. 

Weekly  records  of  observations  have  been  furnished  as  usual  to  the  United  States 
Lake  Survey  Office  and  to  the  Michigan  State  Board  of  Health. 

Regular  daily,  weekly,  and  monthly  reports  have  been  furnished  to  and  conspicu- 
ously publislied  by  the  local  press,  to  which  this  office  is  indebted  for  many  courtesies. 

The  popularity  of  the  storm  signal,  as  it  is  so  familiarly  known,  continues  to  in- 
crease. Much  more  attention  is  paid  to  it  and  a  much  more  popular  knowledge  of  its 
meaning  is  shown  than  in  previous  years.  The  necessity  or  more  cautionary  signal 
stations  upon  the  shores  of  the  lakes  continues  to  be  urged  by  those  interested  in  Take 
commerce ;  and  this  in  itself  is  the  be«t  of  evidence  as  to  the  high  estimation  in 
which  the  system  of  storm  signals  is  held. 

The  city  authorities  avail  themselves  of  all  the  knowledge  to  be  obtained  at  this 
office  in  regard  to  the  probable  condition  of  the  sky  at  uignt  in  lighting  the  street- 
lamps. 

Wholesale  provision  merchants,  and  those  engaged  in  the  commission  business, 
during  those  seasons  when  the  weather  is  in  an  unsettled  condition,  visit  the  office  be- 
fore ordering  or  making  shipments  of  goods  liable  to  damage  through  changes  of 
weather,  ana  are  without  exception  guided  in  their  movements  by  the  information 
obtained. 

On  May  10, 1878,  the  following  preambles  and  resolutions  were  unanimously  adopted 
by  the  Board  of  iS'ade : 

'^  Whereas  the  experience  of  the  past  seven  years  has  satisfactorily  demonstrated 
that  the  system  of  meteorological  observations  and  reports,  predictions  of  impending 
weather,  display  of  storm  warnings,  &c.,  as  practiced  by  the  United  States  Signal 
Service,  is  of  vital  necessity  for  the  protection  and  advancement  of  commercial  and 
agricultural  interests ;  and 

''  Whereas  the  usefulness  and  efficiency  of  this  service  has  been  impaired  and  its 
operations  hampered  through  inadequate  appropriations,  greatly  to  the  dissatisfaction, 
inconvenience,  and  loss  of  its  many  friends  and  patrons ;  and 

''  Whereas  a  recent  investigation  into  the  conduct  of  the  affairs  of  the  Signal  Serv- 
ice has  demonstrated  its  efficient  management,  its  general  popularity,  the  possibility 
of  its  improvement,  and  the  desirability  of  its  extension ;  be  it^  therefore, 

"Meaolvedy  That  this  board  earnestly  request  our  Representatives  in  Congress  to  use 
their  influence  to  secure  an  extension  of  the  service  and  an  adequate  appropriation 
therefor,  to  the  end  that  its  usefulness  may  be  augmented. 

Besolvedf  That  the  thanks  of  this  board  be  extended  to  the  Chief  Signal-Officer  of 
the  Army,  and  his  subordinates,  for  the  prompt,  thorough,  and  reliable  manner  in  which 
the  duties  of  this  station  have  been  discharged. 

"  Besolvedj  That  a  copy  of  these  preambles  and  resolutions  be  forwarded  to  each  of 
our  Representatives  in  Congress  and  to  the  Chief  Signal-Officer  of  the  Army.'' 

Twenty-seven  cautionary  signals  were  displayed  during  the  year.  8er- 
ireant  Van  Heusen  reports  seven  of  the  signals  justified  and  twenty  not 
justified. 

The  sergeant  remarks  as  followi^in  reference  to  some  of  these  displays : . 

June  30  io  July  1,  1877. — ^No  marine  disiusters  are  reported,  but  considerable  local 
damage  was  done. 

October  2  to  A,  1877. — ^A  number  of  vessels  were  driven  ashore,  but  no  lives  were 
lost. 

October  7  to  9, 1877. — ^Tbe  barge  B.  C.  Williams  went  down  with  all  on  board  near 
Jjeamington,  Ontario.  Cargo  en  Iowa  injured  to  amount  of  f2,000.  Schooner  Waeon- 
sta  ashore  at  Port  Dover.    No  vessels  left  port  during  display. 

October  10  and  11,  1877. — A.  large  number  of  vessels  are  reported  ashore  at  various 
points  on  the  lake. 

Oetohcr  19  to  31,  1877. — Heavy  gales  are  reported  on  the  lake. 

November  24  to  28,  1877. — Heavy  gales  are  reported  on  the  lake. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1878 ....  120, 218 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30.  1878..      5, 622 

Number  of  Local  Rejiorts  issued  during  the  year  ending  June  30.  1878 1, 2S6 

Number  of  Forms  22  issued  during  tjhe  year  ending  June  30,  1878. 73 

Total - 127,138 
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DODGE  CITY,  KAJSTSAS. 

[Official  number  J 106.  J 

Latitude 37©  3d' 

Longitude lOOo    8' 

Elevation  of  barometer  above  mean  sea-level ^ 2, 486  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.590 

Mean  temperature  for  the  year  ending  June  30,  1878 54°. 9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 24.87  inches. 

The  office  is  located  at  the  southeast  comer  of  Wahiut  street  and 
Second  avenue.  ' 

Sergeant  E.  Garland  was  relieved  by  Sergeant  W.  H.  Clendenon  Feb- 
ruary 19, 1878,  and  on  March  21st  was  discharged  the  service  for  neglect 
of  duty. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  May,  1878,  and 
found  in  fair  condition. 

No  changes  have  been  made  in  the  location  of  office  or  instruments. 

Extracts  from  the  semi-annual  reports  from  this  station : 

The  amount  of  interest  taken  by  the  public  in  the  service  has  been  steadily  increas- 
ing during  the  la«t  six  months,  and  it  is  now  held  in  good  estimation,  the  people  ap- 
preciating the  benefits  that  accrue  from  a  station  being  established  in  their  midst. 

Newspaper  reports  of  the  observations  of  rain-fall  and  temperature  at  this  station 
have  been  and  are  attracting  considerable  attention,  being  found  useful  to  the  large 
emigration  which  is  now  pouring  into  the  country  with  a  view  to  engaging  in  agri- 
culture. 

Monthly  mean  rex)orts  are  furnished  regularly  to  eleven  newspapers  published  in 
this  city  and  in  towns  along  the  line  of  the  Atchison,  Topeka  and  Santa  F6  Railroad. 
These  reports  are  much  sought  after  and  are  largely  read  by  the  public,  who,  by  the 
int-erest  they  manifest  in  it,  give  the  strongest  proof  of  the  favorable  estimation  in 
which  the  sers^ce  is  held. 

DUBUQUE,  IOWA. 

[Official  number  J  98,] 

Latitude 42^  30' 

Longitude 90°  44' 

Elevation  of  barometer  above  mean  sea-level 665  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.932 

Mean  temperature  for  the  year  ending  June  30,  1878 52°  3 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 37.05  inches. 

The  office  is  located  in  Sullivan's  Block,  southwest  comer  of  Main  and 
Sixth  streets. 

•Sergeant  D.  M.  Kennedy  was  transferred  to  Deadwood  December  4, 
1877,  Sergeant  J.  H.  Smith  succeeding  him  in  charge  of  the  station. 

The  station  was  inspected  by  Lieutenant  Buchanan,  who  reports  the 
office  in  excellent  condition  and  the  work  of  the  office  satisfactorily 
performed. 

Highest  water  in  the  river,  8  feet  8  inches,  occurred  on  July  18  and 
19, 1877,  and  lowest  water  in  the  river,  1  foot  9  inches,  on  September  13, 
14, 15,  24,  and  25,  1877. 

Extracts  from  the  semi-annual  reports  from  this  station : 

Data,  as  to  rain-faU  of  August  16, 1876,  was  furnished  (January  11,  1878)  in  the  case 
of  Lewis  Meisch  rs.  Gas  Trustees  and  City  of  Dubuque,  for  damages  caused  by  flood 
of  that  date.    A  verdict  for  plaintiff. 

It  is  believed  that  the  benefit*  accruing  from  the  weather  reports  are  well  miderstood 
and  fully  appreciated  by  the  business  men  of  this  city,  the  river  reports,  especially, 
being  of  great  value  to  mill-owners  and  river-men  generally. 

Xovnnber  30,  1877. — The  river  was  gorged  with  floating  ice. 

Navigation  closed  on  December  6,  1877. 

Navigation  opened  on  March  10,  1878,  by  the  arrival  of  steamer  Dan  Hine. 
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PUBLICATIONS. 

Nunit)er  of  Bulletins  (manifold)  issued  during  the  year  ending  June  J^O,  1878 2, 642 

Kiimber  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 092 

Number  qf  Forms  22  issued  during  the  year  ending  June  30,  1878 47 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 5, 371 

Total * 9,152 

DULUTH,  Mli^TNESOTA. 

{Official  munbe)*,  40.] 

Latitude 46°  48' 

Longitude 92^    8' 

Elevation  of  barometer  above  mean  sea-level 642.72  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29. 922 

Mean  temperature  for  the  year  ending  June  30,  1878 46°.3 

Amount  of  rain-fall  for  the  year  ending  Juno  30,  1878 33. 67  inches. 

The  office  is  located  in  Edmonds'  Block,  southeast  corner  of  Superior 
and  Lake  avenues. 

Sergeant  Collins,  who  was  in  charge  of  this  station  at  date  of  last 
report,  was  discharged  at  expiration  of  his  term  of  service  on  September 
4,  1877. 

Private  J.  D.  Sumet  was  temporarily  assigned  to.  the  station,  and  re- 
mained here  until  September  21,  when  he  was  relieved  by  Sergeant  H. 
Bessant. 

The  office  has  nofbeen  inspected  since  date  of  last  report.  The  build- 
ing in  which  the  signal  office  is  located  was  partly  destroyed  by  fire  on 
the  night  of  November  30,  but  neither  instruments,  property,  nor  records 
were  damaged. 

There  has  been  no  change  in  the  location  of  office  or  instruments. 

Extracts  from  the  semi-annual  reports : 

Great  interest  is  taken  in  the  display  of  cautionary  signals,  and  they  are  greatly 
relied  on.  From  November  9,  1877,  until  December  10,  1877,  there  were  seventy-eight 
visits  made  to  this  office  by  captains  and  other  officers  of  vessels,  in  search  of  informa- 
tion in  relation  to  storms,  and  the  probable  direction  of  the  wind,  aU  of  whom  ex- 
pressed great  confidence  in  the  correctness  of  the  cautionary  signals. 

Navigation  closed  at  this  port  on  the  arrival  of  the  streamer  Manistee,  December  5, 
1877,  although  the  lake  has  been  free  of  ice  during  the  entire  month  of  December, 
owing  to  the  extreme  high  temperature. 

The  past  winter  has  been  remarkably  mild,  and  in  consequence  navigation  opened 
considerably  earUer  than  usual.  The  first  departure  of  the  season  was  made  March 
17y  and  the  first  arrival  March  19.     Cautionary  signals  were  resumed  March  15. 

Of  twenty -nine  cautionary  signals  ordered  for  this  station,  eighteen 
were  reported  justified  and  eleven  not  justified. 

The  observer  makes  no  remarks  in  reference  to  these  displays. 

EASTPORT,  MAnrE. 
[Official  number  J  94.] 

Latitnde 44°  55' 

Longitude '.. 66^  54' 

£levation  of  barometer  above  mean  sea-level 61.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1876 29.9^ 

Mean  temperature  for  the  year  ending  June  IJO,  l<<r8 43°  .3 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 55.46  inches. 

The  office  is  located  in  the  custom-house,  northwest  comer  of  Water 
and  Washington  streets. 

There  has  been  no  change  in  the  working  force  nor  in  location  of  office 
or  instruments. 
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The  statfon  has  not  been  inspected  dnring  the  year. 

Private  George  Y .  Russell  was  granted  leave  of  absence  from  Decem- 
ber 3  to  12, 1877. 

Sergeant  T.  A.  Taylor  was  granted  30  days  leave  of  abs^nce*on  Jan- 
nary  17, 1878. 

Extracts  from  semi-annual  reports : 

December  13,  1*¥77, — ^During  this  gale  several  vessels  dragged  their  anchors;  hardest 
"blow  of  the  season.    Maximum  velocity,  50  miles  N.  W. 

December  30,  1877. — ^This  gale  was  accompanied  by  high  and  dangerons  winds  from 
N.  £.  and  N.^  which  reached  a  maximum  of  36  miles  per  hour  at. two  different  time» 
during  the  displav,  and  caused  delay  in  steamers  due  at  this  place  of  24  hours.  All 
vessels  remained  in  port.    No  damage  on  this  coast. 

The  amount  of  interest  taken  by  all  classes  of  citizens  has  increased,  especially  by 
ciiptains  of  the  international  line,  who  never  enter  or  leave  port  without  hrst  calling 
at  my  ofhce  for  the  latest  reports  and  information  regarding  the  weather. 

The  fish  dealers  and  captains  of  vessels  derive  the  greatest  bcnelits,  as  a  class,  from 
the  daily  bulletins  and  cautionary  signals,  and  eagerly  scan  the  repoila  before  buying 
fish  or  leaving  port. 

The  new  cautionary  off-shore  signal  ordered  to  he  displayed  on  January  1, 1878,  has 
proved  quite  useful  and  given  gratifying  results.  In  the  winter  and  spring  it  has 
been  of  great  service  to  the  fish  dealers  and  others  in  freezing  herring,  &c.,  and  to 
coast-wis>e  vessels  bound  west,  the  captains  of  which,  when  this  signal  is  displayed 
after  the  regular  cautionary,  ai*e  to  be  seen  busily  preparing  to  sail  after  the  brunt  of 
the  off-shore  gale  has  passed. 

Fifty-seven  cautionary"  signals  were  ordered  for  the  station,  of  which 
number  thiity-flve  were  reported  justified,  and  twenty -two  not  justified. 
Of  twelve  cautionary  oft-shore  signals,  eleven  were* fully  justified;  one 
justified  as  to  direction,  but  not  velocity. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  17  and  18, 1877. — All  vessels  remained  in  port  in  consequence  of  the  dis- 
play. 

September  21  and  22,  1877. — All  vessels  remained  in  port.  One  schooner  blown  ashore 
on  Indian  Island  and  broke  hor  keel. 

October  4  (o  6,  1877. — All  vessels  remained  in  port. 

October  8  to  10,  1877. — ^AU  vessels  remained  in  port. 

October  22  and  23,  1877. — "  City  of  Portland"  was  obliged  to  return  on  account  of  the 
storm.    All  other  vessels  remained  in  port. 

November  2  and  3,  1877. — "Wharves  were  damaged  and  telegraph-wires  blown  down 
during  the  gale.  r 

November  13,  1877. — One  schooner  blown  on  Dog  Island  ledges  and  broken  in  two. 

June  8  and  9,  1878. — All  vessi^ls  remained  in  port.     Heavy  rain. 

June  23  and  24,  1878. — This  display  was  of  great  benefit  to  fishing- vessels. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issned  dnring  the  year  ending  June  30,  1878.. ••  3, 073- 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878....  127 
Number  of  Forms  22  issued  during  the  year  eniUng  June  30, 1878 27 

Total 3,227 

ERIE,  PENi^^SYLVANIA. 
[Official  mmiberj  97.] 

Latitude 42^  7' 

Longitude 80^  10' 

Elevation  of  barometer  above  mean  sea-level 681.1  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.947 

Mean  temperature  for  the  year  ending  June  30,  1878 52^.4 

Amount  ot  rain-fall  for  the  year  ending  June  30, 1878 50,01  inches. 

Tlie  office  is  located  in  Einderncclit's  Block,  southwest  comer  of  Fifth 
and  State  streets. 
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Sergeant  W.  A.  Chapman  is  still  in  charge,  and  at  date  of  this  rei)ort 
is  alone  at  the  station^  his  assistant,  Private  J.  J.  Fitzgerald,  having 
been  assigned  to  duty  at  Pioche,  Nev.  An  assistant  will  be  sent  to 
this  station  as  soon  as  one  is  available. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  January,  1878. 
The  office  was  found  in  good  condition.  The  work  at  the  station  is  sat- 
isfactorily performed.  Ko  change  has  been  made  in  location  of  office  or 
position  of  instruments  since  last  report. 

S^geant  W.  A.  Chapman  was  granted  leave  of  absence  from  January 
17  to  28, 1878. 

Of  thirty-two  cautionary  signals  ordered  for  Erie,  twenty  were  reported 
justified  and  twelve  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  2  to  5,  1877. — Lake  very  rough  j  several  Tessels  that  had  started  out  in  spite 
of  the  warning  were  obliged  to  return. 
October  7  to  9,  1877. — Two  vessels  that  attempted  to  leave  were  disabled. 
October  19  to  21,  1877. — Schooner  A.  P.  Beales  was  beached ;  loss,  $5,000. 
October  28  and  29,  1877. — Lake  very  rough ;  no  vessels  left  during  display. 
^Taremfter  1  to  3,  i877. — Lake  very  rough ;  no  vessels  left  during  the  display. 
yoveniber  4  to  6,  1877. — Schooner  Lady  Duflee  ran  ashore  near  East  Pier. 
April  7  to  11,  1878. — Lake  very  rough.    A  number  of  minor  accidents  in  the  city. 
ApHl  24  and  25, 1878.— Signs  were  blown  down  and  windows  broken  during  this  gale. 
May  19  to  21,  1878. — Lake  very  rough ;  heavy  rain  and  high  wind. , 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 506 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1879 364 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  3, 396 
Number  of  Foim§  22  issued  during  the  year  ending  June  30,  1878 56 

Total 9,322 

ESCAKABA,  MICHIGA:^r. 
[Official  nunibefj  49.] 

Latitude 45°  46' 

Longitude 87°  14' 

Elevation  of  barometer  above  mean  sea-level 619.08  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 j ''29.951 

Mean  temperature  for  the  year  ending  June  30,  1878 45^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 42.64  inches. 

The  office  is  located  at  the  comer  of  Lnddington  and  Dousman  streets. 

There  has  been  no  change  made  in  the  working  force,  or  in  the  loca- 
tion of  office  or  instruments.  Sergeant  Gilligan  remains  in  charge  and 
attends  promptly  to  his  duties. 

The  station  has  not  been  inspected  during  the  year  ending  June  30, 
1878. 

Sergeant  J.  Gilligan  rexK)rts  on  March  5, 1878 :  ^^The  ice  cleared  from 
around  doclcs,  and  three  vessels  arrived  for  ice." 

Extracts  from  send-annual  reports  from  Escanaba,  Mich. : 

Daring  the  last  season  but  one  vessel  that  left  this  harbor  was  wrecked,  the  schooner 
^tna,  and  if  h^  captain  had  taken  warning  by  the  signal  that  was  flying  when  he 
left  here,  be  would  not  have  lost  his  vessel. 

During  ttie  display  of  signals  ver^  few  vessels  left  this  harbor,  the  masters  always 
visitinjg  the  office,  and  often  remaining  until  after  midnight,  watching  the  barometer 
and  wind  register.  They  are  the  people  who  derive  the  greatest  benefit  from  the  serv- 
ice. The^  take  great  int'erest  and  place  the  greatest  confidence  in  the  reports ;  and 
several  of  them  stated  to  me  at  close  of  season  that  the  very  few  misfortunes  met  by 
vessels  leaving  here  was  due  to  the  timely  warning  given  them  by  the  service. 

The  citizens  of  this  place — lumbermen  and  raih-oad  employes — take  a  lively  inter- 
est in  the  service,  and  place  great  confidence  in  its  reports. 

J.  m-mr  -        -         -  I         I    I     I  ■  .       ■        ■  I  -  — 

*■  Barometer  unserviceable  seven  days  during  July,  1^77. 


I 
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Number  of  cautionary  signals  displayed  during  the  year,  thirty-two ; 
justified,  fourteen;  not  justified,  eighteen. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays :  ' 

Ocioher  2  to  4,  1877. — Seven  ve-ssels  remained  in  port  during  the  display. 

October  25  to  28,  1877. — High  winds  and  heavy  sea  reported  on  the  lake.  One 
schooner  obliged  to  return. 

November  6  to  9.  1877. — Schooner  ^tna  wrecked  in  Green  Bay. . 

April  8  to  11,  1«78. — Heavy  sea  running  on  the  lake.  The  schooner  Belle  Brown 
was  blown  ashore  at  Bark  River.  Schooner  E.  P.  Royce  broke  her  rudder  near  the 
same  plac«.  The  telegraph-line  from  here  to  Green  Bay  was  blown  down.  Trains 
were  delayed  by  trees  falling  on  the  track. 

May  18  to  20,  1878. — ^High  wind  and  heavy  sea  rejiorted  on  the  lake. 

PUBLICATIONS. 

Number  of  Local  R**poi*ts  issued  during  the  year  ending  June  30,  1878 52 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 12 

Total 64 

FORT  GIBSO]^,  INDIAN  TERRITORY. 
\  Official  number^  93.] 

Latitude 35^43' 

Longitude 95°  W 

Elevation  of  barometer  above  mean  sea-level 510.99  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.937 

Mean  temperature  for  the  year  ending  June  30, 1878 , 60°.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 46.02  inches. 

Sergeant  G.  H.  Crane  was  in  charge  of  the  station  until  March  14, 
1878,  when  he  was  relieved  by  Sergeant  O.  S.  M.  Cone,  and  ordered  to 
Washington  for  discharge.  Ko  change  has  been  made  in  the  iocatioA 
of  office  or  instnunents.  The  office  has  not  been  inspected  since  last  re- 
port. 

FORT  SULLY,  DAKOTA  TERRITORY. 

[Offiei/il  number,  83.] 

Latitude 44^3^ 

Longitude 100^40' 

Elevation  of  barometer  above  mean  sea-level 1.678  feet. 

Discontinued  October  31, 1877. 

The  office  was  moved  on  October  1,  1877,  to  the  Band  Building. 

The  elevation  of  instruments  was  not  changed. 

The  telegraph-line  connecting  Yankton  and  Fort  Sully  was  so  frequently 
out  of  order,  and  the  reports  so  seldom  received  at  office  Chief  Signal- 
Officer,  that  this  place  ceased  to  be  important  as  a  full  reporting  station, 
and,  Isovember  1,  1877,  the  station  was  discontinued,  and  Sergeant 
O'Leary  and  instruments  transferred  to  Deadwood,  Dakota  Territory. 

Fort  Sully  has  not  been  insi>ected  since  last  report. 

Under  date  of  July  31,  1877,  Sergeant  O'Jjeaiy  reports  that  the  tele- 
graph-line was  completely  wrecked  on  July  26,  1877,  by  a  hurricane. 
Instrument-shelter  was  blown  down  by  same  storm. 

Highest  water  in  the  river  from  June  to  November,  1877,  was  9  feet  5 
inches,  on  July  1  and  5,  1877,  and  lowest  water  1  foot  8  inches,  on  Sep- 
tem])er  20,  27,  and  28,  1877.  These  measurements  indicate  the  actual 
dei)th  of  water  in  the  channel. 
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GAL\^STON,  TEXAS. 

(Official  number  J  55.) 

Latitude 29^  18' 

Longitude 94^  50' 

Elevation  of  barometer  abore  mean  sea-level 41. 3  feet. 

Mean  barometer  for  the  year  ending  June  30.  1S78 29.995 

Mean  temperature  for  the  year  ending  June  30,  1878 70°.  2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 67.47  inches. 

The  oflSce  is  located  at  the  northeast  corner  of  Strand  and  Twenty- 
third  streets. 

Sergeant  C.  A.  Smith  was  relieved  by  Sergeant  E.  O.  C.  Maclnemey 
May  14,  1878,  and  ordered  to  office  Chief  Signal-Officer  for  discharge  and 
re-enlistment. 

On  May  18  Private  Kenealy  was  ordered  to  take  charge  of  signal  sta- 
tion at  Indianola,  relieving  Private  Foster,  who  was  transferred  to  Gal- 
veston as  assistant. 

The  station  was  inspected  in  May,  1878,  and  found  in  good  condition, 
the  records  np  to  date,  and  properly  kept.  The  inspector  complimented 
Sergeant  Smith  and  Private  Kenealy  for  their  faithful  performance  of 
duty. 

No  change  has  been  made  in  location  of  office  or  msti-uments  since 
last  report 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

The  Cotton  Exchange  stiU  takes  a  lively  interest  in  the  reports.  The  limited  np- 
pTopriationa  for  the  service  preventing  telegraphic  reports  from  the  East  Gulf  stations 
from  being  sent  to  this  point  free,  the  Exchange  has  arranged,  through  the  courtesy 
of  the  central  office,  for  the  receipt  of  these  reports  at  their  own  expense.  Agr€«*able 
to  this  arrangement,  morning  reports  from  eignt  of  the  East  Gulf  stations  have  been 
received  regularly  since  November  *iO,  and  bulletined  to  the  Exchange  and  to  the 
public.  A  large  weather-map  is  also  changed  daily  from  the  data  obtained  frt>m  these 
reports. 

Thirty-six  cautionarj"  signals  were  ordered  during  the  year,  of  which 
number  eighteen  were  reported  justified,  and  eighteen  not  justified.  Of 
nine  cautionary  off-shore  signals,  five  were  fully  jiLstified,  two  justified  as 
to  direction,  and  two  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

September  16  to  19.  1877. — Display  accompanied  by  destructive  tropical  storm.  The 
damage  wiU  probably  amount  to  $100,000. 

Xacember  1  and  %  1*877.— Several  wrecks  are  reported  in  the  Gulf. 

November  18  and  19,  1877. — Severe  storm  at  Burton,  northwest  of  this  station.  A 
two-story  building  was  blown  to  fragments. 

Deoemher  2  to  5,  1877. — ^Very  high  tide  and  heavy  sea.  The  schooner  Two  Sisters 
foundered  off  Galveston  on  the  3d  instant.    Three  persons  drowned.    ^ 

December  19' and  20, 1877.— Schooner  Comet  reports  having  encountered  a  heavy  gale 
eight  milep  off  Galveston. 

January  2  to  4,  1878. — ^The  display  of  the  new  off-shore  signal  attracted  great  atten- 
tion from  seamen.    All  were  favorably  impressed  with  its  usefulness. 

January  2  to  9,  1878. — Bark  Edward  McDowell  stranded  near  San  Luis  Pass,  and  is 
a  total  loss.    Crew  saved. 

February  5  to  8,  1878.^^chooner  Elizabeth  stranded  on  Galveston  Island  on  the  6th 
instant. 

February  2^  to  ^,  187S. — ^This  stonn  presented  some  of  the  characteristics  of  a 
cyclone.  An  unusually  heavy  sea  and  high  tides  are  report-ed  on  the  bay  and  gulf 
shores. 

^farch  7  to  10,  1878. — A  heavy  thunder-storm,  accompanied  by  hail,  prevailed  during 
this  display.     The  schooner  Flora  S.  was  swami>ed  by  the  heavy  nea. 

March  31  and  April  1,  1878. — Two  sailors  were  drowned  by  the  capsizing  of  a  small 
boat  on  the  afternoon  of  the  Slst. 

May  3  and  4,  1878. — ^The  schooner  Gamock  reports  heavy  weather  off  the  mouth  of 
the  Brazos. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  i^sncd  during  the  year  ending  June  30,  1878. ..  2,727 

Number  of  Local  Keports  issut'd  during  the  year  ending  June  30,  1^78 604 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 92 

Total 3.423 

GRAIS^D  HAVE:Nr,  MICHIGAX. 

[Official  mtmher,  48.] 

Latitude 43°  5' 

Longitude 86°  IS' 

Elevation  of  barometer  above  moan  sea-level 616. 3  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.942 

Mean  temperature  for  the  year  ending  Juno  30,  1878 51°.  1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 34. 29  inches. 

The  office  is  located  in  tlie  Cutler  House. 

Sergeant  J.  M.  Frantz  was  in  charge  of  station  until  Norember  3, 1877, 
excepting  the  period  fix)m  August  10, 1877,  when  he  was  ordered  to  Fort 
Wayne,  Mich.^  for  discharge  and  re-enlistment  September  28, 1877,  dur- 
ing which  penod  Private  Paul  Daniels  was  in  charge.  Sergeant  S.  C. 
Emery  relieved  Sergeant  Frantz,  who  was  ordered  to  Los  Angeles,  Cal., 
November  3, 1877.  Private  A.  P.  Smith  was  temporarily  in  charge  of 
station  from  March  27  to  May  15, 1878,  during  the  absence,  for  discharge 
and  re-enlistment,  of  Sergeant  Emery.  The  station  wa«  not  inspected 
during  the  year  ending  June  30, 1878.  No  change  has  been  made  in 
location  of  office  or  instruments  since  last  report. 

The  official  closing  of  navigation  occuiTcd  on  the  Ist  of  December,  but 
sailing-vessels  continued  to  leave  this  port  up  to  the  15th,  and  one  barge 
eft  for  Chicago  on  the  21st  of  December. 

On  account  of  the  unusual  mildness  of  the  past  winter,  and  the  ab- 
sence of  ice  from  the  river,  navigation  was  open  to  steam- vessels  through- 
out the  winter  season,  steamers  belonging  to  the  Northwestern  Trans- 
portation Company  making  regular  trips  to  Milwaukee,  witlx  but  few 
delays  on  account  of  rough  weather,  and  on  account  of  these  boats  cau- 
tionary signals  were  displayed  all  winter  at  this  station.  Navigation  for 
all  kinds  of  sailing-vessels  was  resumed  on  March  9,  being  several  weeks 
earlier  than  for  many  years.  The  schooner  Lookout,  from  Milwaukee, 
was  the  first  to  arrive,  March  9,  and  cleared  on  the  10th  of  same  month. 

Forty-nine  cautionary  signals  were  displayed  during  the  year,  of  which 
number  twenty-six  were  reported  justified  and  twenty -three  not  justified 
at  the  station. 

The  sergeant  remarks  as  follows  in  reference  to  some^of  these  dis- 
plays : 

October  2  to  4, 1877. — ^The  schooners  Eveline  and  Hope  went  ashore  in  this  gale ;  can 
be  floated  off  withoutOTeat  loss. 

October  10  and  11,  1877. — Vessels  of  the  Barge  Company  of  Grand  Haven  were  dam- 
aged to  the  amount  of  f5,000. 

2{ovember  1  to  3, 1877. — Heavy  sea  running.  The  scow  Flora  is  ashore  below  the 
South  Pier. 

November  21  and  fi2j  1877. — ^This  storm  was  very  severe  on  the  lake. 

November  25  to  28,  l877. — ^This  storm  is  very  severe  on  the  lake.  The  signal  was  fa- 
vorably commented  on. 

Febrtiary  28  to  March  4, 1878. — The  steamer  Amazon  left  during  the  display,  but  was 
obliged  to  return.  The  captain  states  that  this  was  the  most  severe  storm  he  has  ever 
experienced. 

June  2  to  4, 1878. — The  schooner  Guide,  of  Grand  Haven,  was  blown  ashore  at  11  a. 
m.  of  the  2d  instant ;  will  be  floated  again. 

PUBLICATIONS. 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 22 
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INDIANAPOLIS,  ESIDIANA. 
{Official  number  J  43.] 

Latitude 39°  47' 

Longitude 86^6' 

Elevation  of  barometer  above  mean  sea-level 746.7  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.947 

Mean  temperature  for  the  year  ending  June  30, 1878 56^.6 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 36.38  inches. 

The  office  is  located  in  Blackford's  Block,  comer  of  Meridian  and 
Washington  streets. 

No  change  has  been  made  in  the  working  force  of  station,  or  in  the 
location  of  office  instruments.  The  station  work  has  been  properly  and 
promptly  attended  to.  Lieutenant  Buchanan  inspected  this  office  in 
June,  1878,  and  found  it  in  excellent  condition.  Sergeant  Wappenhans 
is  spoken  of  in  the  highest  terms  by  the  secretary  of  the  Board  of  Trade 
and  others. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  temperature,  wind,  and  weather  of  the  morning  bulletin  has  been  furnished  to 
the  telegraph  companies.  The  Western  Union  Telegraph  Company  sent  this  informa- 
tion with  the  commercial  quotations  and  press  reports  to  many  places  in  Indiana  and 
Ohio,  and  over  the  gold  and  stock  telegraph  to  many  business  houses  in  the  city. 

The  indications  issued  at  the  Chief  Signal  Office  at  10.30  a.  m.  were  also  received 
from  the  Western  Union  Telegraph  Company,  rewritten  on  Forms  No.  15  and  furnished 
to  the  Evening  News,  and  printed  regularly  in  that  paper,  and  one  copy  was  furnished 
to  Messrs.  Engle  &  ^^^^  ^^^^  merchants,  who  wrote  them  in  large  letters  on  a  black, 
board  in  front  of  their  omce,  situated  on  one  of  the  most  frequented  streets. 

A  report  of  all  local  observations  of  temperature,  wind,  and  weather,  and  especially 
time  and  amount  of  rain,  is  daily  furnished  to  the  Empire  Freight  Line,  and  a  copy  of 
these  is  forwarded  to  the  general  superintendents  at  Terra  Haute,  Ind.,  and  Cleveland, 
Ohio. 

AD  local  observations  in  full  were  also  ftimished  to  Dr.  Haynes,  M.  D.,  to  assist 
him  in  his  investigations  in  the  nature  and  under  what  atmospheric  conditions  certain 
maladies  wiU  prevail. 

The  publication  of  the  various  meteorological  data  with  the  annual  report  of  the 
secretary  of  the  State  Board  of  Agriculture  is  deemed  of  importance,  as  no  other  pub- 
lication brings  these  data  so  steadily  before  the  public. 

On  January  22,  1878,  in  sujperior  court,  in  the  case  of  Anderson  vs.  City  Kailroad 
Company,  the  attorney  for  plamtiff  objected  to  receiving  the  Signal  Service  records. 
The  judge  overruled  objections,  ruling  that  during  the  term  of  his  practice  as  attorney 
he  ordered  the  records  into  court  on  twenty  occasions,  and  that  aU  the  judges  and 
best  authorities  admit  them  as  evidence. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878. . .  8, 219 

Number  of  LoAl  Reports  issued  during  the  year  ending  June  30,  1878 1,719 

Numbers  of  Forms  15  (manifold)  issued  during  the  year  endingJune  30, 1878.  • .  8, 721 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878  *. 144 

Total i 18,803 

m)IA^OLA,  TEXAS. 
[Offleial  number^  84.] 

Latitude 28°  32' 

Longitude 96°  38 

EHevation  of  barometer  above  mean  sea-level 25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.997 

Mean  t«mperature  for  the  year  ending  June  30,  1878 71°.  0 

Amount  of  rain-faU  during  the  year  ending  June  30,  1878 50. 79  inches. 

The  ofBce  is  located  at  the  comer  of  Main  and  Cricket  streets. 


• 
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Sergeant  H.  S.  Foster  was  reduce<l  to  the  rank  of  private  May  16, 
1878,  for  neglect  of  duty,  and  on  May  18  was  transferi'ed  to  Galveston 
as  assistant,  and  Private  Kenealy  i)laced  in  charge  of  the  station. 

Lieutenant  McCIellan  inspected  the  station  in  May,  1878,  and  found 
it  in  fair  condition.  No  change  in  the  location  of  office  or  instruments 
ha.s  been  made  since  last  rei)ort. 

Thirty-eight  cautionary  signals  were  ordered  for.  this  station,  of  which 
number  twenty-nine  were  reported  justified  and  nine  not  justified. 
Four  cautionary  off-shore  signals  were  ordered,  two  of  which  were  fully 
justified,  and  one  justified  as  to  direction  but  not  as  to  velocity,  and  one 
not  justified. 

The  observer  remarks  as  follows  in  reference  to  some  of  these  displays : 

July  20  and  21,  1877. — Schooner  St.  Joe  was  driven  against  the  pier  and  broke  her 
bowsprit. 

September  16  to  19,  1877. — Schooner  Crinoline,  having  lost  her  mainsail  and  twp 
anchors,  was  driven  ashore  twelve  miles  fi-om  this  station. 

October  16  and  17, 1877.— Severe  rain-storm,  accompanied  by  blinding  Ughtning.  The 
anemometer  spring  was  melted  by  the  electric  fluid.  Roofs  were  nlown  oft",  fences 
prostrated,  and  the  stock  in  warelfiouses  badly  damaged.  The  mail-schooner  Little 
Albert  was  sank.    No  lives  lost. 

Xovember  8  and  9,  1877. — Schooner  Fairy  capsized  twelve  miles  from  this  station. 
Two  men  were  lost. 

December  2  toby  1877. — Schooner  Ajax  lost  one  man  and  deck-load  of  lumber  during 
this  gale. 

February  5  to  8, 1878. — ^This  sto]jm  was  accompanied  by  hail,  during  the  continuance 
of  which  hundreds  of  cattle  died. 

March  18  to  20, 1878. — Steam-yacht  Myrtle  lost  twenty-five  miles  southeast  of  Pass 
CavaUo,  on  the  19th  instant.    Crew  saved. 

PUBLICATIONS. 

Number  of  Bulletins  (inanifold)  issued  during  year  ending  June  30,  1878 2, 392 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 82 

Total 2,474 

JACKSONVILLE,  FLORIDA. 
[Official  number y  73. J 

Latitude 30©  24' 

Longitude 80°  40' 

Elevation  of  barometer  above  mean  sea-level 22.9  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *30.0O0 

Mean  temperature  for  the  year  ending  Jime  30,  1878 •70.0 

Amount  of  rain-fall  for  the  year  ending  JuneSO,  1878 52.11  Inches 

Tlie  office  is  located  in  Freedman's  Bank  building^  comer  Forsyihe 
and  Pine  streets.  • 

No  change  has  been  made  in  the  working  force*  nor  in  location  of  office 
or  instruments. 

The  station  was  inspected  by  Lieutenant  McOlellan,  Fifth  Artillery, 
and  assistant,  signal-officer,  in  March,  1878,  who  found  it  in  excellent 
condition. 

Sergeant  Gosewisch  has  a  good  standing  in  the  community. 

Extracts  from  the  semi-annual  reports  from  this  station : 

A  weekly  summaiy  of  the  local  observations  is  furnished  for  the  joint  use  of  the 
Board  of  Health  and  the  local  Medical  Society. 

Monthly  mean  report*  are  published  by  the  Sun  and  Press,  Semi-Tropical  Monthly 
Mairazine,  and  the  monthly  Florida  Immigrant. 

Tliese  reports  are  considered  valuable  by  them  in  distributing  information  with  re- 
gard to  the  climate  of  Florida  among  parties  cont'Cmplating  immigration  to  the  StAte. 


Oue  observation  missed  iu  December,  1877. 

/ 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER.  45 

Monthly  mean  reports  are  also  ftuniBhed  to  Dr.  A.  S.  Baldwin,  of  Jacksonville,  who  is 
chairman  of  the  meteorological  committee  of  the  Board  of  Trade,  Florida  branch  of 
the  International  Chamber  of  Commerce,  and  committee  of  vital  statistics  of  the  Board 
Health,  all  deriving  benefits  from  these  reports. 

Ctf  the  benefits  of  the  service  Dr.  Baldwin  says:  "The  observations  contain  the 
record  of  the  meteorology  of  this  section,  kept  for  the  past  forty  years.  Valuable  in- 
formation has  been  furnished  to  the  Board  oi  Health  which  will  enable  them  to  adopt 
sanitary  measures,  which  will  secure  great  improvements  in  the  health  of  the  city,  and 
our  medical  societies,  both  State  and  county,  are  grateful  participants  in  the  benefits 
which  the  Signal-Service  is  constantly  conferring  upon  the  whole  country." 

During  the  fall,  when  fevers  prevail,  the  local  observations  published  in  the  Sun  and 
Press  were  closely  observed  by  the  medical  profession,  and  at  their  request  the  11  p.  m. 
observation  was  added  to  the  report. 

During  the  time  the  yellow  fever  was  in  this  city  the  office  was  visited  daily  by  the 
city  authorities  and  physicians,  and  the  records  examined  with  regard  to  early  pests 
of  previous  years  and  conditions  which  preceded  them. 

Fifteen  cautionary  signals  were  ordered  for  this  station  during  the 
year,  of  which  number  six  are  reported  justified  and  nine  not  justified. 
One  cautionary  offshore  signal  was  ordered,  and  was  justified  as  to 
velocity  only. 

The  Sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  18  to  21,  1877. — Schooners  were  unable  to  leave  port  on  account  of  the 
heavy  sea  on  the  bar. 

October  1  to  4,  1877. — Many  buildings  were  flooded  by  the  nnnsnaUy  high  tides.  All 
vessels  in  an  exposed  position  hauled  into  a  sheltered  anchorage. 

Ihcember  29  to  31,  1CT7. — Severe  gale  and  heavy  sea  reported  off  the  coast. 

March  3,  1878. — Schooner  Florida  got  aground  on  the  bar.    ^Floated  off. 

March  27  and  28,  1878. — The  steamer  Sappho  had  her  hurricane-deck  torn  off  by  a 
southwesterly  squaU. 

April  4  to  6, 1878. ^Steamer  Agnes,  of  the  Havana  mail  service,  went  ashore  near 
Mosquito  Inlet,  sixty  miles  south  of  Saint  Augustine,  on  the  3d  instant.  WiU  prove 
a  total  loss. 

AprU  8  to  10,  1878. — During  this  gale,  trees  and  fences  were  prostrated.  Vessels  in 
the  stream  dragged  their  anchors.  Steamer  Dictator  left  while  the  signal  was  flying, 
but  fifteen  passengers  were  deterred  from  sailing  by  the  signal. 

PX7BLICATI0NS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 363 

Number  of  Forms  22  issued  dining  the  year  ending  June  30,  1878 54 

Total 417 

KEOKUK,  IOWA. 

[Official  number,  47.] 

Latitude 40^23' 

Longitude T 91°  25' 

Elevation  of  barometer  above  mean  sea-level 583.9feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.916 

Mean  temperature  for  the  year  ending  June  30,  1878 55^.9 

.^nount  of  rain-fall  for  the  year  ending  June  30,  1878 42.86  inches. 

The  office  is  located  in  State  National  Bank  building,  comer  of  Second 
and  Main  streets. 

Sergeant  E.  F.  Brady  continues  in  charge,  and  has  performed  all  the 
work  of  the  station  without  assistance  until  May  7, 1878,  when  he  was 
taken  sick  and  Mr.  L.  O.  McPherson  was  employed  for  four  weeks. 
Sergeant  Brady  was  again  taken  sick,  and  private  Melton  was  ordered 
to  report  to  him  as  his  assistant  and  to  remain  as  long  as  his  services 
should  be  necessary. 

The  station  was  inspected  in  March  by  Lieutenant  Buchanan  and 
was  found  in  good  condition. 
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No  change  has  been  made  in  location  of  office  or  instruments. 
Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  river-Tnen,  sliippers,  and  ice-men  take  an  interest  in  the  service,  especiaUy  in 
that  part^relating  to  nver. 

The  press  still  continues  to  evince  a  deep  interest  in  the  service,  at  aU  times  wiU- 
ingly  publishing  any  reports  offered  them. 

The  general  public  also  manifests  a  steady  interest  in  its  workings. 

The  river  was  so  low  on  August  2  and  20,  1877,  that  navigation  over  the  Des  Moines 
Rapids  was  prevented,  causing  irregular  running  of  steamboats. 
;^  Canal  navigation  opened  on  October  18,  1877. 

Highest  water  in  the  river,  11  feet  9  inches  above  bench-mark,  occurred 
on  June  10, 1878. 
I  Lowest  water,  9  inches  above  bench-mark,  on  October  1, 1877. 

PUBLICATIONS. 

Kamber  of  Local  Reports  issued  during  the  year  onded  June  30, 1878.  .^ 446 

Number  of  Forms  22  issued  during  the  year  ending  June  M,  1678 31 

Total 447 

ISLAlfD  OF  SAINT  PAUL,  ALASKA. 
\OfficMl  niemAer,  120.} 

Latitude 570  38' 

Longitude..-- 169°  50^ 

The  Signal-Service  property,  after  the  death  of  Private  E.  G.  Gill,  was 
left  in  the  chargeof  Mr.  Hambden  W.  McIntireandDr.  Wheeler,  who  have 
taken  care  of  the  instraments,  but  have  not  forwarded  meteorological 
reports. 

Private  Lucien  M.  Turner,  Signal  Service,  XJ.  S.  A.,  was  directed  bv 
Instructions  No.  38,  dated  at  Office  Chief  Signal-Officer,  March  13, 1878. 
to  proceed  to  Saint  Paul's  Island,  Alaska,  and  secure  the  meteorological 
instruments  belonging  to  the  Signal  Service,  TJ.  S.  A.',  now  in  store  at 
that  point,  and  proceed  with  them  to  Unalasnka  Island^  there  to  estab- 
lish a  meteorological  station. 

Private  Turner  arrived  at  Unalashka  Island  on  May  8, 1878,  and  reports 
from  that  place,  under  date  of  May  22^  1878,  that  he  has  made  arrange- 
ments ibr  establishing  stations  at  Samt  Paul's  Island  and  Fort  Alex- 
ander. 

KEY  WEST,  FLORIDA. 
[Oj2^io»a2  i^um&er,  25.  J 

LatitudB 240  32' 

Longitude 81°  48* 

Elevation  of  barometer  above  mean  sea-level • ^.  32  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.007 

Mean  temperature  for  the  year  ending  June  30,  1878 77^.4 

Amount  ox  rain-faU  for  tke  year  ending  June  30,  1878 46.30  inches 

The  office  is  located  in  Louvre  Hotel. 

The  station  was  inspected  in  March,  1878,  and  was  found  in  excellent 
condition.  Sergeant  Shanefelter  continues  in  charge.  No  change  has 
been  made  in  the  location  of  office  or  instruments.  Sergeant  Shanefelter 
was  granted*  thirty  days'  leave  of  absence  February  4, 1878. 

Fourteen  cautionary  signals  were  displayed,  of  which  number  six  were 
justified  and  eight  not  justified.  Two  cautionary  off-shore  signals  were 
displayed,  one  of  which  was  justified. 
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The  sergeant  remarks  as  follows  iu  reference  to  some  of  these  displays: 

September  19  to  21,  1877. — ^The  Aliuora  arrived  In  a  leaking  condition.  Reports  heavy 
«ea  and  squalls. 

October  1  to  4,  1877. — ^Tlie  storm-flag  was  torn  to  shreds.  Heavy  sea  and  squally 
weather  reported.  Steamship  San  Antonio  encountered  a  heavy  cyclone  and  was 
greatly  damaged.  Schooner  Sarah  Hall  came  in  leaking  badly,  with  spars  and  rigging 
mnch  damaged.  Steamship  E.  B.  Souder,  from  New  Orleans,  passed  through  the  north- 
east edge  of  the  cyclone,  near  Tortu^s  light. 

December  28  to  31,  1877. — Schooner  Florida  was  wrecked  on  the  29th  instant,  whUe 
crossing  the  bar.    Schooner  S.  H.  Crawford  struck  on  Pickles  Reef. 

Febniiry  26  to  28, 1878. — S,  S.  Tappahannook  remained  in  port  during  the  display. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878... .  2, 014 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 89 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Total 2,163 

KITTYHAWK,  NOETH  CAROLDf A. 

[Ojfioial  number y  129.] 

Latitude. ; 36°   0' 

Longitude 75^23' 

Elevation  of  baromet^er  above  mean  sea-level 22  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.021 

Meaa  temperature  for  the  year  ending  June  30.  1878 69^.7 

Amount  of  rain-fall  for  the  year  ending  June  30|  1878 80.82  inches. 

The  office  is  located  in  upper  story  of  Kittyhawk  life-saving  station. 

Sergeant  S.  W.  Naylor  was  relieved  by  Corporal  A.  T.  Sherwood, 
December  20, 1877,  and  ordered  to  duty  in  Texas.  Private  A.  T.  Sher- 
wood was  promoted  to  corporal  for  his  energetic  condudt  at  the  time  of 
the  disaster  to  the  United  States  steamer  Huron,  and  placed  in  charge  of 
station  until' April  10, 1878,  when  he  was  relieved  and  ordered  to  Fort 
Whipple  for  promotion.  Private  W.  Davis  distinguished  himself  by  de- 
votion to  duty  at  the  wreck  of  the  steamer  Metropolis,  January  31, 1878. 
and  was  promoted  to  corporal,  and  when  Corporal  Sherwood  was  orderea 
in  for  promotion,  was  placed  in  charge  of  the  station.  The  following 
accounts  of  the  wrecks  and  the  action  of  the  station  were  published  in 
the  Monthly  Weather  Reviews  of  November,  1877,  and  Jaaaary,  1878, 
The  station  has  not  been  inspected  during  the  year: 

"^  None  of  the  life-saring  stations  on  this  coast  are  manned  nntil  December  1.  The 
nearest  sea-coast  station  of  the  Signal  Serviee  was  at  the  life^aTing  station  Kitty  hawk, 
eight  miles  distant  from  the  disaster.  Inframation  of  the  wreoK  wm  received  thero 
through  two  fishermen,  between  10  and  11  a.  m.  A  dispatch,  as  follows,  was  received  at 
this  office  at  11.35  a.  m. :  *^  To  the  Chief  Si^al-Officer  of  the  Army,  Wasliington,  D.  C. : 
United  States  steamer  Hnronstrnck  two  miles  north  of  No.  7  station  at  1.90  a.-m.,  A>re* 
mast  and  main-topmast  gone;  steamer  a  total  wreck;  assistance  needed  immediately. 
The  sea  is  breaking  over  her,  and  several  have  already  washed  ashore  drowned.  Num- 
ber on  board,  135.  No  cargo.''  (Signed)  Nay  lor.  Sergeant.  A  copy  of  this  dispatch 
was  immediately  furnished  H)r  the  information  of  the  Secretary  of  the  Navy  and  the  Chief 
of  the  Life-Saving  Service,  by  whom  orders  were  at  once  telegraphed  to  the  proper 
authorities.  Instructions  were  sent  from  this  office  between  12  and  1  p.  m.  to  keep 
open  telegraphic  communications  day  and  night  between  Norfolk  and  Kittyhawk,  and 
that  a  flagman  should  be  sent  immediately  to  the  scene  of  the  wreck  to  open  commu- 
nication with  the  ship  or  vessels  aiding,  and  promptly  forward  all  information  to  this 
office.  Sergeant  Naylor,  who  had  gone  to  scene  of  wreck  in  person,  carrying  medicines, 
&.c,y  returned  to  Kittyhawk  at  6  p.  m.,  and  forwarded  to  this  office  a  report,  giving  all  in- 
formation he  had  obtained,  number  of  officers  and  men  saved,  Sec,  A  telegraph  sta- 
tion was  opened  before  daylight  of  next  day  abreast  of  wreck,  where,  during  the  day, 
flag  communication  was  had  with  the  aiding  vessels. 
From  that  time  there  has  been  a  telegraphic  station  open  at  the  scene  of  the  wreck. 
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where  the  number  of  messages  received  relative  to  the  wreck  up  to  December  11  was 
two  hundred  and  fiftv-seven,  and  sent  three  hundred  and  four.  During  the  sever© 
storm  then  experienced  on  that  coast,  and  since,  the  telegraph-lines  of  the  Signal  Serv- 
ice from  Norfolk  to  the  wreck  continued  to  work.  The  sea-coast  telegraph  of  the 
Signal  Service  is  used  for  the  purpose  of  transmitting  meteorological  observations,  for 
connecting  life-saving  stations  or  light-houses,  for  p^'ing  notice  of  apprehended  storms, 
by  the  display  of  signals,  and  information  of  shipwrecks.  The  line  is  constructed 
near  the  beacn,  so  that  a  telecraph  station  may  be  opened  abreast  of  any  wreck.  All 
the  stations  are  equipped  with  all  that  is  required  to  open  communication  with  ships 
in  danger,  in  either  the  Signal  Service  or  International  Code. 

Seventy-one  cautionary  signals  were  ordered  during  the  year;  fifty- 
eight  were  justified  and  thirteen  not  justified.  Nineteen  cautionary  off- 
shore signals  were  ordered,  eleven  being  justified,  two  as  to  velocity 
only,  and  six  not  justified. 

The  observer  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

September  11,  1877. — A  schooner  has  been  discovered  sunk  twelve  miles  north  of  this 
station.     Her  top-sail  is  in  view. 

September ''2B  to  October  1,  1877. — Portions  of  a  wreck  came  ashore. 

Nwemher  21  to  24,  1877. — United  States  steamship  Huron  came  ashore  three  miles 
north  of  No.  7  station  at  1.30  a.  m.  of  the  24th  instant.  Steamer  a  total  loss.  Out 
of  a  crew  of  one  hundred  and  thirty-five  men,  only  four  officers  and  thirty  seamen  were 
saved. 

December  2  and  3,  1877. — Schooner  Frank  Jameson  was  found  abandoned  on  the  morn- 
ing of  the  3d.    Had  the  appearance  of  having  been  run  into. 

December  26  to  3(»,  1877. — A  smaU  schooner  was  picked  up  by  a  wrecking-steamer  five 
miles  northeast  of  the  station  on  the  24th  instant. 

January  30  and  31,  1878. — Steamship  Metropolis  stranded  on  Currituck  Beach,  nine- 
teen miles  north  of  this  station,  on  the  morning  of  the  3l8t  instant,  and  proved  a  total 
wreck.     Out  of  two  hundred  and  forty-eight  persons  on  board,  fifty  swam  ashore. 

KSrOXVILLE,  TEN^raJSSEE. 
[Official  nwmherj  42.] 

Latitude 35°  56' 

Longitude 830  58' 

Elevation  of  barometer  above  mean  sea-level 980  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.014 

Mean  temperature  for  the  year  ending  June  30.  1878 58^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 43.04  inches. 

The  office  is  located  in  the  cnstom-honse. 

Ideutenant  McClellan,  Fifth  Artillery,  and  acting  signal-officer,  in- 
spected this  station  in  June,  1878,  and  reported  that  it  was  not  veiy 
carefully  kept.    Sergeant  Payne  was  in  charge  during  the  year. 

ITie  office  was  removed  j&x)in  College  Hill  to  United  States  custom- 
honse  and  x)06t-office  building  August  24  and  25,  and  observations  re- 
ported, with  new  elevations,  August  26, 1877. 

Sergeant  Payne  reports : 

The  public  interest  in  the  service  has  increased  very  much  since  the  removal  to  th© 
custom-hou^ ;  the  number  of  visitors  to  the  office  has  been  more  than  doubled,  and 
the  universal  expression  of  interest  is  remarkable. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 624 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 58 

Total 682 
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LA  CEOSSB,  WISCONSIN. 
[Official  number  J  87,] 

Latitude 43°  48' 

Longritude 91©  23' 

Elevation  of  barometer  above  mean  sea-level 701.94  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.918 

Mean  temperature  for  the  year  ending  June30y  1878....  ^ 52^.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 33.79  inches. 

The  office  is  located  in  Anderson's  Building,  comer  of  Main  and  Second 
streets. 

Sergeant  J.  G.  Lynch  was  assigned  to  the  charge  of  the  important  sta- 
tion at  Chicago,  HI.,  January  23, 1878,  being  relieved  by  Sergeant  G.  R. 
Hancock,  who  is  in  charge.  Lieutenant  Buchanan,  Fourteenth  Infantry, 
acting  signal-officer,  inspected  the  station  in  February,  1878.  It  was  in 
fair  condition.  Ko  change  has  been  made  in  the  location  of  office  or  in- 
struments. It  is  reported  that  the  amount  of  interest  in  the  serWce  is 
steadily  increasing. 

The  river-gauge  was  moved  by  order  of  the  inspector,  Lieut.  James 
A.  Buchanan,  on  February  23, 1878,  from  the  piling  of  the  Milwaukee 
and  Saint  Paul  transfer  dock,  to  the  south  end  of  the  Milwaukee  and 
Saint  Paul  depot. 

The  gauge  is  now  attached  to  the  wharf,  and  the  zero  remains  the 
same  as  the  old  gauge,  viz,  low  water  of  October,  1872. 

On  ^November  29, 1877,  ice  commenced  running  in  the  river  and  navi- 
gation closed ;  on  December  21, 1877,  the  ice  passed  down  the  river, 
opening  navigation  for  the  ferries.  Navigation  closed  again  on  January 
4, 1878.    The  first  boat  of  the  season  arrived  on  February  27, 1878. 

Highest  water  in  the  river,  4  feet  11  inches  above  bench-mark,  oc- 
curred July  12  and  13, 1877.  Lowest  water  in  the  river,  2  feet  3  inches 
below  bench-mark,  on  August  26, 1877. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  iasned  during  the  year  ending  Jane  30,  1878.. . .  2, 212 

Nnmber  of  Local  Reports  issued  during  the  year  ending  June  30.  1878 1, 810 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878..... 43 

Total 4,065 

LEAD  CITY,  DAKOTA  TEERITOET. 
[Offi^cial  number y  188.] 

Latitude 44°  22^ 

Longitude 103^34' 

Elevation  of  barometer  above  mean  sea-level  not  yet  determined. 

On  June  1, 1878,  the  office  was  moved  from  Deadwood  to  Lead  City 
(in  accordance  with  orders  received  from  office  Chief  Signal-Officer  on 
May  28),  without  missing  any  observations.  Last  observation  was  taken 
at  Deadwood  at  2.49  p.  m.  and  first  observation  at  Lead  City  at  9  p.  m. 
June  1, 1878. 

LBAVEl^WOETH,  KANSAS. 

[Official  number,  52.] 

Latitude 39^  19' 

longitude 94©  58' 

Elevation  of  barometer  above  mean  sea-level 813.38  feet. 

Mean  barometer  for  the  year  ending  June  30,1878 29.917 

Mean  temperature  for  the  year  eneing  June  30.  1878 5G°.2 

Amoant  of  rain-faU  for  the  year  ending  June  30,  1878 41.67  inches. 

4sia 
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The  office  is  located  at  316  Delaware  street. 

Sergeant  J.  E.  Williams  relieved  Sergeant  McChesney  December  8, 
1877,  and  is  still  in  charge  of  station.  Sergeant  McChesney  was  dis- 
charged at  Leavenworth,  Kans.,  December  19,  1877.  Private  C.  B. 
Dunne,  the  printer  at  this  station,  was  discharged  for  misconduct  Janu- 
ary 21, 1878,  and  Private  P.  J.  Lyons  ordered  to  report  to  Sergeant  WiQ- 
iams  as  assistant  and  printer. 

The  station  was  inspected  by  Lieutenant  Buchanan,  Fourteenth  In- 
fantry and  acting  signal-officer,  in  May,  1878,  who  found  it  in  excellent 
condition. 

No  change  has  been  made  in  location  of  office  or  instruments  during 
the  year.  The  number  of  Farmers'  Bulletins  issued  daily  by  this  office 
was  175,  but  on  February  1  the  number  was  reduced  to  66^  and  February 
16  to  32.  These  reductions  resulted  from  changes  made  in  the  time  that 
railroad  trains  left  Leavenworth,  which  make  it  impossible  to  reach  these 
post-offices  in  time  to  make  the  bulletin  of  value. 

On  December  29,  1877,  the  indications  were  not  printed  owing  to 
drunkenness  of  Private  0.  B.  Dunne. 

On  March  27, 1878,  the  Jim  Watson,  first  boat  of  the  season,  arrived 
with  a  raft  of  500  walnut  logs  in  tow.  The  highest  water  in  the  river, 
18  feet  7  inches,  occurred  on  July  3, 1877;  the  lowest  water  in  the  fiver, 
3  feet  7  inches,  on  January  10, 1878. 

PUBLICATIONS. 

Number  of  Farmers'  BnUetins  issued  during  the  year  ending  June  30, 1878 39, 698 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 625 

Number  of  Forms  22  issued  during  the  year  ending  J  uno  30, 1878 106 

Total 40,429 

LOGANSPOET,  INDIANA. 
[Official  number  J 124.] 

The  office  is  located  at  410  Market  street. 

The  office  was  moved  October  18, 1877,  from  No.  46  Fourth  street  to 
No.  410  Market  street.  Corporal  Whiting  continues  in  charge  and  gives 
satisfaction.  One  hundred  and  eighty-six  post-offices  and  four  persons 
have  been  regularly  supplied  with  Farmers'  Bulletins. 

The  station  has  not  been  inspected  since  date  of  last  report. 

PUBLICATIONS. 
Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878....  62, 400 

-LOS  AKGELES,  CALIFOENIA. 
[Official  number^  141.] 

Latitude 340   3/ 

Longitude ngo  16' 

Elevation  of  barometer  above  mean  sea-level 318.  25  feet. 

Mean  barometer  for  the  year  endin^^  June  30,1878 ; 29.945 

Mean  temperature  for  the  year  ending  June  30, 1878 61°.? 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 21.26*  iuches. 

The  office  is  located  at  the  comer  of  Main  and  Commercial  streets. 

Sergeant  0.  E.  Howgate  was  in  charge  of  station  until  November  3, 1877, 
on  which  date  he  was  ordered  to  office  of  the  Chief  Signal-Officer  for  dis- 
charge.   Sergeant  J.  M.  Frantz  relieved  Sergeant  Howgate,  and  is  in 
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charge  at  date  of  this  report.  The  station  has  not  been  inspected  since 
it  was  established. 

Ko  change  has  been  made  in  location  of  office  or  instruments. 

The  local  observations  taken  at  this  station  are  published  daily  in  three 
morning  and  one  evening  paper,  and  a  tabular  form  of  the  monthly 
means  each  montih  in  good  shape. 

PUBLICATIONS. 

Nnmber  of  Bnlletins  (manifold)  issued  during  the  year  ending  June  30, 1878. . ..  1, 271 

Number  of  Locsd  Reports  issued  during  the  year  ending  June  30, 1878 637 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 31 

Total 1,939 

LOUISVILLE,  KENTUCKY. 
[Official  number y  64.] 

Latitude 38°  18' 

Longitude 85°  52' 

Elevation  of  barometer  above  mean  sea-level 530  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.964 

Mean  temperature  for  the  year  ending  June  30,  1878 59^.  3 

Amount  of  rain-fall  during  the  year  ending  Jnne30)  1878 43.33  inches. 

The  office  is  located  at  the  corner  of  Fourth  avenue  and  Green  streets, 
in  Courier-Journal  building. 

Sergeant  Sebree  continues  in  charge  and  has  one  assistant.  One  as- 
sistant was  ordered  to  Fort  Whipple  during  the  past  year  for  promotion. 

lieutenant  Buchanan  inspected  the  station  in  June,  1878,  and  found 
it  in  excellent  condition,  and  complimented  Sergeant  Sebree  highly  for 
Ids  attention  to  duty  and  efficiency.  No  change  has  been  made  in  loca- 
tion of  office  or  i>osition  of  instruments  since  date  of  last  rei>ort. 

Extracts  from  the  semi-annual  reiH>rts  of  sergeant : 

The  river  men  are  very  well  satisfied  with  the  manner  the  river  interests  have  heen 
looked  after. 
Navigation  has  not  been  closed,  nor  did  any  ice  pass  down  last  winter  or  spring. 

The  highest  water  in  the  river^  12  feet  4  inches,  occurre<l  on  March  17, 
1878,  and  lowest  water,  2  feet  6  inches,  on  October  8, 1877. 

PUBLICATIONS. 

Number  of  Bnlletins  (manifold)  issned  during  the  year  ending  June  30, 1878 ....  4, 010 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 3, 521 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 124 

Number  of  Forms  26  issued  during  the  year  ending  June  30, 1878 2, 783 

Total 10,438 

LYNCHBURG,  VIRGmiA. 

[Official  number  J  44] 

Latitude 37©  30' 

Longitude 79©   2' 

Elevation  of  barometer  above  mean  sea-level 651.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 •29.998 

Mean  temperature  for  the  year  endmg  June  30, 1878 *6Co.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 50.44  inches. 

*One  observation  missed  in  March,  1878. 


52  REPORT  OF  THE   CHIEF   SIQNAL-OFFICER. 

The  office  is  located,  at  ^o.  135  Main  street,  in  the  First  National  Bank 
Building. 

Sergeant  H.  P.  McFarland  relieved  Sergeant  J.  T.  CKeeflfe,  who  was 
ordered  to  Fort  Whipple  for  change  of  station  December  4, 1877,  and 
is  in  charge  at  date  of  this  report.  The  station  was  inspected  by  Lieu- 
tenant McClellan  in  February,  1878.  who  reported  it  in  good  condition. 

Fo  change  has  been  made  in  the  location  of  the  office  or  instruments. 

The  following  extracts  are  made  from  the  semi-annual  report  of  the 
sergeant : 

The  interest  in  the  service  is  on  the  increase,  as  the  ntility  of  the  Signal  Service 
was  fully  demonstrated  dnring  the  great  freshet  of  November,  1877.  The  indications 
from  Washington  during  the  great  &eshet  were  closely  watched,  and  being  verified  in 
every  respect,  called  forth  expressions  of  good-wiU  for  the  service.  The  people  deriv- 
ing the  most  benefit  from  the  weather  reports  are  the  tobacco  men,  pork-packers,  and 
wholesale  oyster  dealers,  but  more  especially  the  tobacco  men. 

The  only  reports  received  are  those  from  Knoxville,  which,  together  with  the  local 
observations,  are  printed  daily  in  the  newspapers. 

PX7BLICATI0NS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 621 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 34 

Total 655 

MAEQTJETTE,  MICHIGAlSr. 
[Official  number y  50. J 

Latitude  ,... - 46°  33' 

Longitude 87°  36' 

Elevation  of  barometer  above  mean  sea-level 666.^  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.910 

Mean  temperature  for  the  year  endmg  June  30,  1878 4^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 2QA9  inches. 

The  office  is  located  in  Adams  and  Frazer's  Block^  comer  of  Front  and 
Spring  streets. 

Sergeant  J.  C.  Eogers  was  ordered  to  Fort  Whipple,  for  medical 
treatment,  January  21,  1878,  and  Sergeant  J.  T.  O'Keeflfe  placed  in 
charge.    Sergeant  O'Keeffe  has  given  good  satisfaction. 

No  change  has  been  made  in  the  location  ot  office  and  positions  of 
instruments  since  date  of  last  report. 

Navigation  closed  on  November  28, 1877,  the  steamer  Winslow  being 
the  last  boat  to  leave.  Navigation  opened  on  April  12, 1878,  the  first 
arrivals  being  the  steam-tugs  H.  U.  Powers,  R.  J.  Hackett,  and  William 
McGregor,  of  Detroit. 

Thirty-two  cautionary  signals  were  ordered  for  this  station^  of  which 
number  eight  were  reported  justified  and  twenty-four  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

November  6  to  9,  1877. — ^Yery  high  sea  running.  No  vessels  left  port  during  the 
display. 

April  8  ta  11, 1878. — Several  houses  were  unroofed  and  telegraph-lines  prostrated. 

June  20  and  21, 1878. — ^AU  vessels  in  port  regarded  the  warning.  The  captains  visited 
the  office  for  information. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 •        17 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 24 

Total 41 
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MEMPHIS,  TENNESSEE. 
[Official  number y  62.] 

Latitude 35°  7' 

Longitude 90©  7' 

Elevation  of  barometer  above  mean  sea-level 298.94  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.010 

Mean  temperature  for  the  year  ending  June  30,  1878 62^A 

Amount  of  rain-fall  for  the  year  endmg  June  30,  1878 63.59  inches. 

The  oflBice  is  situated  in  the  Irwin  Block,  No.  254  Second  street. 

Sergeant  W.  McElroy  remains  in  charge.  Two  assistants  were  relieved 
during  the  year  for  change  of  station.  The  assistant  at  this  station 
prints  the  Farmers'  Bulletm.  Twenty-seven  post-oflSe^s  and  eleven  per- 
sons are  supplied  from  this  of&ce.  Lieutenant  McClellan  inspected  the 
station  in  May,  1878,  and  found  it  in  good  condition. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

The  river  observations  continue  to  receive  the  same  close  attention  as  noted  in  for- 
mer reports,  and  give  satisfaction  to  all  interested. 

The  Memphis  Cotton  Exchange,  Chamber  of  Commerce,  and  city  press  manifest  the 
greatest  interest  in  whatever  affects  the  service. 

The  Appeal  and  Avalanche,  morning  editions,  devote  generous  space  to  the  weather 
and  river  reports  as  published  by  this  office.  The  Appealis  particularly  kind.  It  says 
that  the  service  is  in  its  infancy,  as  yet ;  that  its  capabilities  have  not,  as  yet,  been 
dreamed  of,  and  that  the  near  future  will  prove  it  to  be  the  event  of  the  century. 

The  special  Indications  sent  this  station  2d^  3d,  4th,  5th,  6th,  and  7th  of  March, 
were  highly  appreciated  |  twenty  copies  were  distributed  each  morning,  and  posted  in 
the  hotels.    Tne  Indications  were  also  telegraphed  to 'the  small  towns  in  the  vicinity. 

The  highest  water  in  the  river,  29  feet  11  inches,  occurred  on  May  1 
and  2,  1878,  and  the  lowest  water,  3  feet  2  inches,  on  October  14  and  15, 

1877. 

PUBLICATIONS. 

Number  of  Farmers*  BuUetins  issued  during  the  year  ending  June  30,  1878. ..  14, 040 

Number  of  Bulletins  (manifold)  issued  durmg  the  year  ending  Jime  99, 1878..  6, 968 

Number  of  Local  ReiK)rts  issued  during  the  year  ending  June  30, 1878 1, 248 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 216 

Number  of  Forms  26  Issued  during  the  year  ending  June  30,  1878.... 4, 992 

Total 27,464 

MILWAUKEE,  WISCOKSIK. 
[Official  number  J  38.] 

Latitude 43^    3' 

Longitude 87°  54' 

Elevation  of  barometer  above  mean  sea-level 695.31  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29. 955 

Mean  temperature  for  the  year  ending  June  30,  1878 49^.2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 48.66  inches. 

The  office  is  located  in  room  72  Mitchell  Building,  southeast  comer  of 
East  Water  and  Michigan  streets. 

Sergeant  S.  W.  Ehode  continues  in  charge  of  the  station^  and  has 
satisfl^torily  attended  to  his  duties.  During  the  year  two  assistants 
have  been  transferred  to  other  stations^  and  one  relieved  and  discharged 
the  service  for  neglect  of  duty. 

Lieutenant  Buchanan,  Fourteenth  Infantry,  acting  signal-officer,  in- 
spected the  station  in  February,  1878,  and  found  it  in  excellent  order. 
Sergeant  Ehode  was  complimented  by  the  inspector  for  his  attention  to 
duty. 
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In  September^  1877,  eight  display  stations  were  established  on  the 
western  shore  or  Lake  Michigan,  and  the  orders  issued  to  them  through 
this  oflSce.  They  are  locat^  at  the  following  places  in  Wisconsin : 
Kenosha,  Eacine,  Sheboygan,  Kewaunee,  Clay  Bank,  Sturgeon  Bay, 
Green  Bay,  and  at  Menomonee,  Michigan.  In  October  Manitowoc,  Wis- 
consin, was  added  to  the  number,  making  a  total  of  nine. 

Sergeant  Bhode  reports  as  follows  relative  to  the  display  of  cautionary 
signals  at  these  points : 

It  has  been  conclusively  proven  that  the  display  of  the  cautionary  signals  at  these 
points  has  been  of  material  assistance  to  the  shipping  of  the  lakes.^ 

In  operating  these  stations  great  trouble  was  experienced  by  the  frequent  prostra- 
tion or  the  telegraph  wires,  delaying  orders  to  the  stations  and  the  acknowledgments 
to  this  office.  These  stations  were  closed  December  10,  1877,  and  reopened  March  15, 
1878.  In  February,  1878,  the  station  at  Clay  Bank  was  discontinued  and  moved  to 
Horn's  Pier,  Wisconsin.  The  display  of  the  signal  at  these  points  has  been  beneficial 
to  the  commerce  of  the  lakes,  and  especially  to  the  smaUer  class  of  coast  vessels. 

The  service  continues  to  maintain  its  popularity  with  the  public  at  this  station. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  organization  of  the  meteorological  committee  of  the  Chamber  of  Commerce 
continues  the  same,  viz:  Col.  John  L.  Hathaway,  chairman,  J.  B.  Merrill,  esq.,  and 
Capt.  E.  M.  Peck.  In  locating,  fitting  up,  and  removing  the  office  to  its  present  loca- 
tion, their  assistance  was  invaluable.  Scarcely  a  week  passes  but  one  of  the  members 
of  the  committee  visits  the  office,  and  a  constant  vigilance  is  exercised  over  its  man- 
agement. 

At  the  request  of  the  Northwestern  and  Northern  Transportation  Companies,  the  dis- 
play of  cautionary  signals  at  Milwaukee,  Grand  Haven,  and  Ludington  wei'e  continued 
during  the  winter  months.  The  signal  frequently  proved  of  great  benefit  to  these 
companies. 

One  of  the  most  important  items  that  I  can  find  worthy  of  note,  and  which  has  been 
of  great  interest  to  the  public,  is  the  statement  in  each  cautionary  signal  order,  since 
January  1, 1878,  of  the  cause  of  display  and  the  direction  of  wind  and  Kind  of  weather 
expected.  Heretofore  frequent  inquiries  were  made  to  this  office  for  information  of 
this  nature,  but  owing  to  the  few  and  scattered  reports  received ;  it  was  veiy  seldom 
that  satisfactory  answers  could  be  given.  Now,  when  an  order  is  received  in  the  morn- 
ing, a  copy  is  immediately  sent  to  each  afternoon  paper  for  publication;  if  received  iii 
the  evening  or  at  midnight,  it  is  sent  to  the  morning  papers.  In  this  way  the  cause 
of  the  signal  being  displayed  is  disseminated  to  every  household  in  the  city.  From 
the  present  location  of  the  office  there  are  very  few  residences  in  the  city  from  which 
the  cautionary  signal  cannot  be  seen. 

On  March  23,  1878,  the  office  at  this  station  was  removed  from  room  19  Insurance 
Block  to  room  72  Mitchell  building,  comer  East  Water  and  Michigan  streets.  The 
building  is  six  stories  in  height,  and  surmounted  in  the  center  of  the  Michigan  street 
frx>nt  by  ar  dome  forty  feet  in  height.  In  the  dome  the  office  is  situated.  The  area  of 
floor  occupied  is  seven  hundred  and  eighty-four  square  feet.  The  ceilings  of  all  the 
rooms  are  thirteen  feet  in  height.  Between  the  ceilings  and  the  roof  of  the  dome  is  a 
space  twenty-six  feet  s<][uare  and  nine  feet  in  height,  which  is  used  as  a  batter^'-  and 
store-room.  In  the  main  office  there  are  three  wmdows,  in  bed-room  two,  and  in  pri- 
vate office  of  observer  tw^o,  all  of  plate  glass.  All  the  doors  have  ground-glass  in 
them.  The  wood-work  is  ash,  hard  finished.  In  the  large  north  window  of  the  main 
office  is  the  instrument  shelter  of  the  standard  pattern.  The  thermometers  have  a 
good  exposure. 

The  wind-vane  indicates  the  direction  by  a  dial  on  the  oeiling  of  the  main  office. 
The  bottom  of  the  flag-staff  rests  on  the  floor  of  the  main  office  room,  and  is  sur- 
rounded by  a  stairway  leading  to  the  roof  of  the  dome.  The  roof  of  the  dome  is  fif- 
teen feet  in  diameter,  and  is  surrounded  by  a  strong  iron  railing  five  feet  in  height ; 
around  the  flagrstaff,  and  at  an  elevation  of  ten  feet  above  the  roof,  is  placed  the  large 
signal  lamp.  The  total  elevation  of  the  lamp  above  the  sidewalk  is  155  feet.  The 
roof  of  the  dome  commands  a  view  of  every  portion  of  the  bay,  harbor,  river,  and  city. 
There  is  no  better  position  in  the  city  for  the  display  of  the  signal. 

For  the  general  plan  of  the  office,  adapted  to  the  special  uses  of  the  service,  and  for 
many  conveniences  added,  the  thanlis  of  the  office  are  due  Mr.  £.  Townsend  Mix, 
architect,  and  Mr.  C.  Dingwall,  superintendent  of  the  construction  of  the  Mitchell 
building.  It  is  believed  that  no  office  in  the  ser\'ice  has  a  better  location,  or  has  the 
same  facilities  for  the  prompt  discharge  of  duties. 

During  the  year  this  office  ffirnished  quite  a  lengthy  meteorological  report  for  the 
annual  report  of  the  board  of  health. 
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Forty-eight  cautionary  signals  were  displayed  at  this  station  during 
the  year,  of  which  number  twenty  are  reported  by  the  sergeant  justifleil 
and  twenty-eight  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  2  to  4,  1877. — Seven  diBastcrs  reported  on  the  lake.    Two  lives  lost, 

October  12  to  lb,  1877. — ^Heavy  sea  running.  Several  vessels  lost  portions  of  tlieir 
canvas. 

October  19  and  20,  1877. — The  scow  Forrest  and  the  schooner  James  Garrett  were  dam- 
aged by  collision.    Scow  Planet  and  schooner  Thomas  Parsons  sprung  a  leak. 

October  27  to  29,  1877. — Several  minor  disasters  are  reported. 

Novemher  1  to  3,  1877. — A  number  of  disasters  are  reported  on  the  lake. 

November  A  to  5,  1877. — ^A  very  heavy  storm  prevailed  on  the  lake.  Many  disasters 
to  vessels  occurred. 

November  6  to  9,  1877. — ^The  schooner  MageUan  was  wrecked  at  Two  Rivers.  The 
captain  and  crew  of  eight  men  were  lost.  The  schooner  Bridgewater  was  driven 
ashore  at  Middle  Village.  The  schooner  JStna  was  driven  ashore  at  Long  Tail  Point. 
The  schooner  Empire  State  was  wrecked  in  Thunder  Bay.  Many  other  minor  disas- 
ters are  reported. 

March  23  and  24,  1878. — ^A  number  of  minor  disasters  are  reported  throughout  the 
lake. 

March  26  to  28,  1878. — Schooner  Three  Bells,  lumber-laden,  sunk  in  the  harbor.  A 
number  of  disasters  are  reported  in  other  parts  of  the  lake. 

April  8  to  11,  1878. — ^The  schooner  Belle  Brown  ran  ashore  near  Bark  River.  The 
barK  Vanderbilt  was  dismasted  in  the  straits.  Several  vessels  lost  portions  of  their 
canvas. 

May  17  to  20,  1878. — ^A  large  fleet  of  grain-vessels  remained  in  port.  Several  vessels 
lost  portions  of  their  canvas. 

May  22  to  24, 1878.'-^everal  vessels  lost  portions  of  their  rigging. 

June  1  to  3, 1878. — A  very  severe  electrical  and  rain  storm.  Two  buildings  and  sev- 
eral trees  were  struck  by  lightning.  Telegraph-wires  were  prostrated.  The  fall  of 
rain  was  very  heavy. 

June  20  and  21,  1878. — ^A  large  number  of  minor  disasters  are  reported.  The  schooner 
Tuscola  was  sunk  ofif  Highland  Park. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30.  1878..  6, 091 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 651 

Number  of  Forms  15  ^manifold)  issued  during  the  year  ending  Juno  30,  1878..  4, 030 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 120 

Total ! 10,892 

MOBILE,  ALABAMA. 
[Official  number  J  21, \ 

Latitude 30042' 

Longitude 87°  59' 

Elevation  of  barometer  above  mean  sea-level 39.3  feet. 

Mean  barometer  for  the  year  ending  June  30,  1678 30.026 

Mean  temperattire  for  the  year  ending  June  30,  1878 67^.9 

Amount  of  rain-fall  for  the  year  ending  June  30^  1878 65.84  inches. 

The  office  is  located  at  the  southeast  comer  of  Qovemment  and  Eoyal 
streets. 

Sergeant  C.  Dill  wa«  relieved  by  Sergeant  L.  M.  Dey,  July  31, 1877, 
and  ordered  to  office  of  Chief  Signal-Officer  for  discharge.  There  is  one 
assistant  at  the  station. 

Lieut.  J.  McClellan  inspected  this  office  in  April,  1878,  and  found  it  in 
excellent  condition. 

The  following  extract  is  made  from  his  official  report : 

I  have  the  pleasure  to  commend  to  the  ChiefSignal-Offlcer  the  observer  and  assistant 
at  this  station,  for  their  accurate  and  prompt  penormance  of  duty  and  lor  the  excol- 
e  nt  condition  in  which  I  find  this  office  and  its  records. 
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Ko  change  has  been  made  in  the  location  of  the  office  or  of  any  of  the 
instromento. 

Tlie  following  extracts  are  made  £rom  the  semi-annoal  rexK)rts  of  the 
sergeant: 

The  weather-maps  at  the  Board  of  Trade  and  Cotton  Exchange  are  carefuUy  scanned, 
and  frequent  application  is  made  for  more  extended  reports,  especially  from  the  cotton 
districts. 

The  medical  profession  continue  to  receive  valnahle  information  from  the  office,  and 
a  report,  prepared  monthly,  forms  a  part  of  the  health  officers'  official  huUotin. 

The  members  of  the  meteorological  committee,  the  Board  of  Trade  and  Cotton 
Exchan^  continue  to  give  the  service  their  warm  support,  and  are  ever  ready  to  co- 
operate in  the  promotion  of  its  interests. 

As  heretofore,  the  press  sustains  the  service  in  each  and  every  particular.  All  special 
reports,  including  weeklies,  monthlies,  and  the  indications,  are  published.  Two  of  the 
papers  publish  extracts  from  the  bulletins,  while  one,  the  News,  prints  a  local  report 
furnished  by  the  office. 

Number  of  cautionary  signals  displayed  during  the  year,  fourteen ; 
number  justified,  eight ;  number  not  justified,  six.  One  cautionary  off- 
shore signal  was  displayed  during  the  year  ^  it  was  justified  as  to  veloc- 
ity and  not  as  to  direction. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  17  to  20,  1877. — ^The  storm  duringthe  display  was  very  severe,  and  was 
accompanied  by  an  extraordinary  rain-fall.  The  signal  was  universallj  heeded  and 
favorably  commented  on.  No  vessels  left  during  me  display.  The  nver  rose  very 
rapidly  and  flooded  many  buildings. 

October  1  to  3,  1877. — ^A  very  severe  gale  prevailed  in  the  bay,  accompanied  by  heavy 
rain. 

February  19  to  21,  1878. — ^During  this  display  occurred  the  highest  recorded  velocity 
since  the  opening  of  the  station.  Two  inches  of  rain  fell  in  three  hours.  A  schooner 
which  went  out  while  the  signal  was  flying  went  ashore. 

February  26  and  27,  1878.— ^he  steamer  Alabama  delayed  her  departure  two  days  o  n 
account  of  the  signal. 

April  8  and  9, 1878. — ^The  bark  Lanta  was  driven  against  a  pier  by  the  force  of  the 
wind. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878  ....  4,167 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 321 

Number  of  Forms  15  ^manifold)  issued  during  the  year  ending  June  30, 1878....  1,605 
Number  of  Forms  22  issued  dunng  the  year  ending  June  30, 1878 36 

Total 6,129 

MONTGOMERY,  ALABAMA. 
[Official  number  J  26.  J 

Latitude 320  22* 

Longitude 86^23' 

Elevation  of  barometer  above  mean  sea-level 219  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.0^ 

Mean  temperature  for  the  year  ending  June  30, 1878 ..     66^.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 46.06  inches. 

The  office  is  located  at  No.  10  Market  street. 

Sergeant  William  J.  E\raa8  was  relieved  by  Sergeant  J.  C.  Rogers  April 
13, 1878,  and  ordered  to  Fort  Whipple^  Va.,  for  discharge.  Lieutenant 
McClellan,  Fifth  Artillery,  and  acting  signal-officer,  inspected  the  station 
in  April,  1878,  and  reported  it  in  good  condition.  The  locations  of  the 
office  and  instruments  remain  unchanged  since  the  date  of  last  report. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

Afl  heretofore,  reports  upon  temperature,  amount  of  rain-fall,  &c.,  have  been  fur- 
nished regularly  each  week  to  the  correspondents  of  several  commerciiJ  associations 
who  are  interested  in  the  cotton  trade. 
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Asstated  in  formerreporte,  the  benefits  derived  from  the  published  reports  of  the  Signal 
Service  at  this  station  are  mainly  restricted  to  the  cotton-growing  interests  of  this 
section.  That  this  is  tme  is  evinced  by  the  eagerness  with  which  local  reports  of  this 
station  are  sought  sdfter  by  various  commercial  associations  and  journals  devoted  to 
commercial  interests,  located  in  New  York  City  and  the  larger  cities  of  the  Southern 
States. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878.. ..  4,264 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 333 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 21 

Total 4,618 

MORGANTOWK,  WEST  •VIRGINIA. 
IQffioial  number,  92.] 

Latitude 39°  36' 

Longitude 79°  52' 

Elevation  of  barometer  above  mean  sea-level 1,027.88  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.979 

Mean  temperature  for  the  year  ending  June  30,  1878 53^.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 41.65  inches. 

The  office  is  located  on  top  floor  in  tower  of  new  hall,  West  Virginia 
University. 

Sergeant  L.  Dann  remains  in  charge  of  the  station,  and  has  given  sat- 
isfaction. No  change  has  been  made  in  location  of  office  or  position  of 
any  instrument  during  the  year. 

Thirty-two  students  of  the  West  Virginia  University  have  been  in- 
structed by  the  sergeant  in  signaling  and  telegraphy,  and  in  manner  of 
taking  and  recording  meteorological  observations. 

The  station  was  not  inspected  during  the  year. 

Highest  water  in  the  river,  14  feet  6  inches,  occurred  at  2  a.  m.  No- 
veml^r  25, 1877,  and  the  lowest  water,  0  feet  4  inches,  August  29,  30, 
and  31,  and  September  4,  6,  6, 10, 11, 12, 13,  and  17, 1877. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

{Official  number  J  46.] 

Latitude 44°  16'  25' 

Longitude 71°  16'  26" 

ElcTation  of  harometer  ahove  mean  sea-level , 6,285.6  feet. 

Mean  barometer  for  the  year  ending;  June  30,  1878 30.009 

Mean  temperature  for  the  year  endmg  June  30,  1878 28o.9 

Amount  oi  rain-faU  for  the  year  ending  June  30, 1878 121.92  inches. 

The  office  is  located  in  a  honse  on  the  sumtnit,  built  expressly  for  this 
purpose  by  the  Signal  Service^  U.  S.  A. 

Sergeant  O.  S.  M.  Cone  remamed  in  charge  until  January  20, 1878,  when 
he  was  ordered  to  Fort  Whipple  for  mecScal  treatment  and  change  of 
station,  and  Private  Murphy,  then  on  duty  as  assistant,  has  been  in 
charge  since  that  date.  One  assistant  has  been  transferred  to  duty  at 
office  of  the  Chief  Signal  Office^:. 

Tlie  station  has  not  been  inspected  during  the  year. 

Extracts  from  the  semi-annual  reports  from  this  station : 

On  November  4,  1877,  Sergeant  O.  S.  M.  Cone  left  station  in  charsre  of  Private  D.  C. 
Murphy  and  descended  from  the  summit  in  order  to  obtain  medical  treatment  at  Lit- 
tleton, N.  H.  He  was  suffering  from  partial  paralysis  of  head  and  face.  Recovered 
and  returned  to  duty  on  January  5,  1878. 

On  January  20,  1878,  Sergeant  O.  8.  M.  Cone  left  the  summit  m  route  to  Washington, 
D.  C,  for  medical  treatment,  in  compliance  with  Signal  Order  No.  4,  C.  S.  -  Before 
leaving,  Sergeant  Cone  constructed  a  large  sled  for  the  purpose  of  conveying  his  trunks 
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• 

to  the  base.  Private  D.  C.  Murphy  accompanied  him  to  Long  Trestle^  when,  seeing 
imminent  danger,  Private  Murphy  jumped  from  the  sled,  receiving  slight  bruises. 
The  sled  was  now  moving  at  the  speed  of  thirty  miles  an  hour,  and  leaped  from  the 
track,  throwing  Sereeant  Cone  into  the  abyss  and  rendering  him  insensible.  Assist- 
ance was  immediately  telegraphed  for,  and  the  necessary  medical  aid  promptly  given. 
Upon  the  return  of  Private  Murphy  to  the  summit,  he  found  Private  Doyle  suffering 
from  overexertion,  caused  by  taking  three  heavy  blankets  to  the  relief  of  Sergeant 
Cone  at  the  scene  of  the  accident.  Assistance  telegraphed  for.  Mr.  D.  Harrington 
assisted  Private  Murphy  with  station  duties  from  the  morning  of  the  23d  to  the  ti^th 
of  January  (1878),  inclusive. 

A  violent  hurricane  passed  over  the  station  on  the  24th,  tearing  np  two  hundred 
feet  of  the  Signal  Service  cable,  and  preventing  the  transmission  of  the  sunset  report 
of  the  24th.    With  the  assistance  of  Mr.  Harrington  the  cable  has  been  repaired. 

The  barometers  were  removed  £rom  the  south  side  of  the  office  room  to  the  north 
side  (the  elevation  remaining  unchanged)  on  September  3d  by  permission  £rom  O.  C. 
8.  O.,  in  letter  dated  September  1,  1877. 

Two  daily  weather  reports  were  sent  from  this  office  to  all  summer  hot-els  in  the 
White  Mountains  during  the  time  of  summer  travel.  I  am  informed  by  the  landlords 
of  several  houses  that  the  weather  reports  are  of  ^reat  benefit  to  tne  tourists  and 
others  who  wish  to  make  the  ascent  of  Mount  Washington. 

KASHVrLLE,  TE]!OrESSEE. 
[Official  number  J  63.] 

Latitude 3Go  11' 

Longitude  86^  53' 

Elevation  of  barometer  above  mean  sea-level ...506. 8  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30. 002 

Mean  temperature  for  the  year  ending  June  30,  1878 60^.  8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 44. 26  inches. 

The  office  is  located  at  No.  30  North  College  street. 

Sergeant  A.  0.  Ford  was  in  charge  until  June  10, 1878,  wlien  he  was 
relieved  on  account  of  ill  health  and  ordered  to  Denver,  Colo.,  as  assist- 
ant, with  the  intention  of  assigning  him  to  charge  of  the  station  as  soon 
as  he  recovers  sufficiently  to  he  able  to  perform  the  duties.  On  the  re- 
lief of  Sergeant  Ford,  Private  Prender  was  the  only  enlisted  man  at 
station,  and  has  attended  to  all  meteorological  work  without  assistance, 
and  to  the  satisfaction  of  this  office. 

The  printing  of  Farmers'  Bulletins  is  done  by  a  civilian  printer.  Nine- 
ty-eight post-offices  and  eleven  persons  have  been  supplied  with  Farm- 
ers' Bulletins  from  tliis  station. 

Lieutenant  McGlellan,  Fifth  Artillery,  acting  signal-officer,  inspected 
the  station  in  June,  1878,  and  found  it  in  good  order. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

Forms  22  are  issued  monthly  and  distributed  to  the  presd,  meteorological  commit- 
tees, and  scientific  institutions. 

The  publication  of  tlw  reports  of  the  service  by  the  daily  press  of  the  city  has  con- 
tinued regularly,  and  the  information  thus  given  to  the  public  is  generally  regarded 
as  a  valuable  feature  of  the  newspapers. 

The  service  has  maintained  its  popularity  with  the  citizens  generaUy^  and  many 
more  business  men*  than  ever  before  are  using  the  reports  in  the  transaction  of  their 
business. 

Grain  speculators,  ice  and  coal  merchants,  and  dealers  in  perishable  goods,  such  as 
fish  and  vegetables,  are  coming  more  and  mc^  to  base  tiieir  transactions  on  the 
treather  reports  of  the  service.  The  scientific  institutions  of  the  city  fuUy  appreciate 
the  value  of  the  work  which  is  being  done  by  the  service. 

The^  sergeant  has  once  been  summoned  to  appear  and  produce  the  records  of  the 
office  in  a  court  of  law. 

Steamboatmen  and  cotton  merchants  continue  to  regard  the  reports  as  almost  in- 
dispensable to  their  interests. 

Highest  water  in  the  river,  27  feet  3  inches,  occurred  on  April  26, 1878, 
and  the  lowest  wat^,  1  foot  1  inch,  on  September  4  and  October  20  and 
21, 1877. 
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PUBLICATIONS. 

• 

Nnmber  of  PamierB'  Bulletins  issued  during  the  year  ending  June  30,  1878  ...  36, 192 

Nuui1>er  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878  .  6, 086 

Number  of  Local  Rejiorts  issued  during  the  year  ending  June  30,  1878 312 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 127 

Number  of  Forms  26  issued  during  the  year  euding  June  30,  1878 2, 860 

Total 45,577 

NEW  HAVEN,  CONNECTICUT. 
[Official  number  J  96.] 

Latitude 41"  17' 

Longitude '- 72^57' 

Elevation  ef  barometer  above  mean  sea-level 107  feet. 

Mean  ban>meter  for  the  year  ending  June  30,  1878 29.988 

Mean  temperature  for  the  year  ending  Jmie  30,  1878    53^.4 

Amount  of  rain-fall  during  the  year  ending  June  30,  1878. 56.68  inches. 

The  office  is  locate^  in  American  National  Life  and  Trust  Company's 
building,  No.  36  Chapel  street. 

Sergeant  W.  A.  Glassford  was  placed  in  charge  of  this  station  Novem- 
ber 6, 1878,  relieving  Sergeant  M.  F.  Tighe,  who  was  sent  to  Wood's 
Holl,  Mass. 

The  station  has  not  been  inspected  since  the  date  of  last  report. 

No  change  has  been  made  in  location  of  office  or  x)08itions  of  instru- 
ments. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  cautionary  off-ehore  signal  has  heen  spoken  of  favorahly,  and  is  reported  to  he 
a  decided  advance  in  the  interest  of  Sound  navigation. 

The  ofif-shore  storm  of  the  9th  and  10th  of  January  was  of  unusual  severity ;  vessels 
staid  in  port  and  steamers  trying  to  make  the  Souna  were  compelled  to  put  back. 

The  storm  of  March  24  and  25  was  announced  by  signals  and  bulletin  in  a  special, 
telegram.  Owing  to  the  extraordinary  splendor  of  the  mornings  not  the  slightest  an- 
ticipation of  the  violent  storm  which  burst  upon  the  city  at  3  p.  m.  was  entertained, 
hence  the  many  vessels  in  the  harbor  began  getting  under  way :  seeing  this,  a  large 
flag  was  hoisted  in  addition  to  the  cautionary  off-shore  signal  then  flying,  and  mes- 
sages of  warning  sent  by  telephone ;  soon  after,  the  sj^ecial  message  announcmg  the  ap- 
proaching storms  was  received  and  instantly  transmitted  by  telephone  to  the  docks 
and  8hi|)pers,  and  in  fact  to  many  others  who  I  thought  would  wish  the  information 
it  contained.  This  prompt  action,  by  bringing  the  telephone  into  this  use,  was  com- 
mented upon  by  many,  and  probably  saved  property  which  must  otherwise  have  suf- 
fered. 

There  were  fifty-five  cautionary  signals  displayed  during  the  year,  of 
which  number  twenty-five  were  justified  and  thirty  not  justified. 
•  Fourteen  cautionary  off-shore  signals  were  displayed ;  seven  were  fully 
'  justified,  four  justified  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

Juljf  19, 1877. — Heavy  sea  at  the  mouth  of  the  harbor.    Several  showers  occurred. 

September  29,  1877. — Forty  vessels'took  refuge  in  the  harbor. 

October  3  to  5,  1877. — Over  one  hundred  vessels  took  refuge  in  the  harbor. 

October  8  and  9,  1877. — A  few  minor  casualties  in  the  Sound. 

October  21  and  22,  1877. — ^Many  vessels  took  refuge  in  the  harbor. 

November  2  and  3,  1877. — ^During  the  gale  accompanying  this  display,  trees  and 
chimneys  were  blown  down. 

ybvember  24  to  26, 1877. — A  very  severe  storm  prevailed  on  the  Sound. 

January  10  to  12,  1878. — ^The  storm  during  this  display  was  very  severe.  The  steamer 
Elm  City  was  obliged  to  anchor  in  the  Sound.  The  steamer  Continental  waa  obliged 
to  return. 
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January  23  and  24.  1878. — ^Nearly  a  hundred  yesseU  in  port.  Steamers  Continental 
and  Starin  grounded  at  the  entrance  to  the  harbor. 

January  ^  to  February  1, 1878. — Many  disasters  are  reported  on  the  coast.  The 
Bound  traffic  was  generally  suspended. 

May  5,  1878. — ^A  large  fleet  of  vessels  remained  in  the  harbor  during  the  display. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878 165 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 144 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 84 

Total 393 

ITEW  LONDON,  CONNECTICUT. 
[Official  number^  14.] 

Latitude 41°  22^ 

Longitude 72°  ^ 

Elevation  of  barometer  above  mean  sea-level 46.7  feet. 

Mean  barometer  for  the  year  ending  June- 30,  1878 29.993 

Mean  temperature  for  the  year  ending  June  30,  1878 51^.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 36.74  inches. 

The  office  is  located  in  the  costom-hoase,  Bank  street. 

No  change  has  been  made  in  the  working  force  at  this  station.  Ser- 
geant I.  A.  Beed  remains  in  charge  and  gives  satisfaction. 

No  change  has  been  made  in  the  location  of  office  6r  positions  of  in- 
stmments. 

The  station  was  not  inspected  during  the  year. 

Sixty  cautionary  signals  were  displayed  during  the  year,  of  which 
number  twenty-nine  were  justified  and  thirty-one  not  justified.  Fourteen 
cautionary  off-shore  signals  were  displayed  during  the  year;  seven  were 
justified,  five  justified  as  to  direction,  and  two  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

July  19, 1877. — A.  large  number  of  Teasels  remained  at  anchor  in  the  harbor  during 
the  display. 

August  \j  1877. — ^A  large  fleet  remained  in  the  harbor  during  the  display. 

August  2  and  3. 1877.— A  large  number  of  yeasels  remained  in  the  harbor.  The  steamer 
Elm  City,  from  New  Haven,  Conn.,  with  excursionists  for  Block  Island,  put  into  Stou- 
ington  on  account  of  the  rough  weather.  The  schooner  S.  C.  Muldon  is  a  total  loss  at 
Horton's  Point.    Crew  saved. 

September  1,  1877. — ^A  very  severe  thunder-storm  passed  over  the  station,  doing  con- 
siderable damageto  government  property  at  Fort  Trumbull. 

September  6, 1877. — A  large  numoer  of  vessels  remained  in  port  during  the  display. 

September  7  and  8,  1877. — ^The  United  States  steamer  Dexter  started  out,  but  was 
obliged  to  return,  owing  to  the  severity  of  the  gale. 

October  3  to  6, 1877. — ^A  large  fleet  anchored  in  the  harbor  during  the  display. 

October  8  and  9.  1877. — ^The  Steamer  Bristol  put  into  this  harbor  for  shelter. 

November  2  ana  3,  1877. — Forty-five  vessels  remained  in  port.  The  steamer  City  of 
Lawrence  was  obliged  to  return.    Several  minor  casualties  occurred. 

November  8  to  10.  1877. — ^A  large  fleet  of  vessels  took  refuge  in  the  harbor. 

November  24  toidj  1877. — ^This  storm  was  very  severe  on  the  Sound.  AU  steamers 
were  detained. 

December  o  to  7,  1877. — Sound  very  rough.    Steamers  generally  delayed. 
*    December  29,  1877,  to  January  1,  1878. — ^A  number  of  minor  accidents  to  shipping 
occurred. 

January  4  to  6,  1878. — ^The  schooner  Granite  State  went  to  pieces  during  the  gale. 

January  23  and  24, 1878. — This  was  the  most  severe  gale  tnat  has  passed  over  this 
station  for  some  time.  AU  vessels  remained  in  port.  The  revenue  steamer  Grant 
rescued  a  vessel  in  distress  in  Gardner's  Bay. 

January  30  to  Febr%Mry  1,  1S78. — ^The  schooner  Ella  Haynes  went  ashore  on  Plumb 
Island  and  sank.    Several  lives  were  lost. 

February  21  to  23, 1878. — ^This  storm  extended  over  a  wide  range  of  country.  The 
railroads  suffered  considerably.  The  schooner  J.  T.  Dunton  went  to  pieces  on  Block 
Island. 
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PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878 3,  330 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878 162 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 64 

Total.... 3,556 

NEW  OELEAKS,  LOUISIANA. 
[Officiai  number  J  28.] 

Latitude 29©  58' 

Longitude 90^  07' 

Elevation  of  baromet-er  above  mean  sea-level 55.81  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.0(^ 

Mean  temperature  for  the  year  ending  June  30,  1878 69^.3 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 73.31  inches. 

The  office  is  located  in  the  United  States  custom-hoase. 

Sergeant  Nelson  Gorom  was  relieved  for  change  of  station  November  6, 
1877,  and  Sergeant  W.  U.  Simons  placed  in  charge. 

One  assistant  was  transferred  to  the  office  of  the  Chief  Signal-Officer 
during  the  year. 

The  station  was  inspected  by  Lieutenant  McClellan  in  April,  1878, 
who  found  it  in  good  order,  although  the  room  occupied  as  an  office  is 
not  a  suitable  one. 

The  sergeant  and  his  assistant  perform  their  duties  well  and  faithfiilly. 
The  location  of  office  or  position  of  instruments  has  not  been  changed 
since  last  report. 

Extracts  iQrom  the  semi-annual  reports  of  the  sergeant : 

The  members  of  the  Cotton  Exchange  take  great  interest  in  the  service,  and  at  their 
annual  meeting,  hehi  November  28,  they  passed  a  resolution  memorializing  Congress 
to  increase  the  appropriation  of  the  Signal  Service,  to  increase  its  efficiency.  The 
office  is  frequently  visited  by  members  of  this  organization,  who  call  to  make  inquiries 
as  to  the  working  of  the  service,  and  the  reports  buUetined  in  their  room  are  eagerly 
watched  by  them,  and  the  large  weather-map  consulted  as  regularly  as  are  their  reports 
of  the  cotton  marts  of  the  world. 

Great  interest  is  also  taken  in  the  reports  of  the  service  by  the  Eads  Jetty  Company, 
who  are  supplied  with  the  river  bulletin  daily,  which  they  telegraph  down  to  the 
mouth  of  the  river,  and  are  guided  in  their  operations  and  work  on  the  jetties  thereby ; 
also,  they  are  informed  of  all  si^al  orders  received  here,  which  they  telegraph  down 
to  their  works,  and  cheerfully  give  any  information  that  can  be  obtained  as  to  results 
of  storms  or  damage  done  by  winds  at  the  mouth  of  the  river.    . 

The  business  men  of  the  city  take  great  interest  in  the  reports  of  the  service,  and 
at  the  Cotton  Exchange  the  rise  or  faU  of  cotton  is  often  guided  and  governed  by 
the  reports  from  the  cotton  districts. 

St-eamboat  and  ship  owners  and  agents  take  a  lively  interest  in  the  reports,  especi- 
ally the  river  changes  in  the  river  bulletins,  and  all  are  earnest  in  their  requests  that 
a  cautionary  station  would  be  of  vast  importance  to  them  if  established  at  the  mouth 
of  the  river. 

Twenty  cautionary  signals  were  displayed  during  the  year,  of  which 
nmnber  thirteen  were  justified  and  seven  not  justified. 

Two  cautionary  off-shore  signals  were  displayed }  one  was  justified, 
and  one  justified  as  to  direction  only.  • 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Sepiemher  17  to  20, 1877. — ^Vessels  generally  remained  in  port  during  the  display.  A 
nnmber  of  vessels  broke  from  their  moorings  and  went  ashore.  Damage  to  the  amount 
of  $35,000  was  done  to  buildings  in  the  city.    The  levee  was  badly  washed. 

February  6  to  8,  1878. — ^The  steamship  Texas  was  blown  ashore  inside  of  the  bar. 

February  19  to  21,  1878. — Several  coal -barges  were  wrecked,  involving  a  loss  of 
$35,000.  A  coal-bark  also  sunk,  and  proved  a  total  loss.  In  the  city  chimneys  were 
blown  down,  fences  demolished,  and  several  persons  injured. 

March  7  to  10, 1878. — Considerable  damage  was  done  to  the  shipping  aud  in  the  citv. 
The  steamboat  Shannon  collided  with  the  united  States  monitor  Canonicus  and  suuk. 
The  city  and  suburbs  were  flooded  by  the  heavy  rain.    The  levees  were  badly  washed. 


62  BEPOBT  OF  THE   CHIEF   SIGNAL-OFFICER. 

Highest  water  in  the  river,  3  feet  6  inches  below  bench-mark,  occurred 
on  Mai*ch  21  and  May  19  and  20,  1878,  and  the  lowest  water,  14  feet  6 
inches  below  bench-mark,  on  October  10  and  24, 1877. 

PUBLICATIONS. 

Nnmber  of  Bulletins  (manifold)  issned  during  the  year  ending  June  30, 1878..      8, 106 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 59 

Number  of  Forms  26  issued  during  the  year  ending  June  30^  1878 5, 226 

Total 13,391 

NEWPOET,  EHODB  ISLAIH). 
[Official  number  J 130.] 

Latitude 41"  29* 

Longitude 71©  19' 

Elevation  of  barometer  above  mean  sear-level 46.086  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 • 29.980 

Mean  temperature  for  the  year  eudmg  June  30,  1878 51^.8 

Amount  of  rain-fall  for  the  year  ending  June  :10, 1878 55. 84  inches. 

The  office  is  located  in  the  custom-house. 

Sergeant  J.  Craig  remains  in  charge  of  this  station,  and  gives  satisfac- 
tion by  the  accuracy  with  which  all  work  intrusted  to  him  is  performed. 

The  station  has  not  been  inspected  since  date  of  last  report. 

No  change  ha^s  been  made  during  the  past  year,  either  in  location  of 
office  or  positions  of  instruments. 

Extracts  from  the  semi-annual  reports  from  this  station: 

The  citizens  still  continue  to  take  a  great  interest  in  the  service. 

The  local  reports  and  monthly  abstracts  are  furnished  regularly  to  the  press,  and 
published  by  them. 

Capt.  S.  C.  Baily,  chairman  of  the  Meteorological  Committee,  still  continues  to  give 
the  service  his  warm  support,  and  is  always  ready  to  advance  its  interests. 

The  i^resent  collector,  F.  A.  Pratt,  has  made  several  alterations,  without  expense  to 
the  service,  putting  in  a  new  window  on  the  east  side,  which  greatly  improves  the 
appearance  of  the  office. 

Sixty  cautionary  signals  were  displayed  during  the  year,  of  which 
number  seventeen  were  justified,  and  forty-three  not  justified.  Fifteen 
cautionary  oflf-shore  signals  were  displayed  during  the  year ;  six  were 
fully  justified,  eight  justified  as  to  direction,  and  one  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  3  to  6, 1877. — Fifteen  vessels  remained  in  port  during  the  display.  United 
States  schooner  Joseph  Henry  ran  ashore  on  Lime  Rock,  sustaining  severe  injuries. 
Considerable  damage  was  done  throughout  the  city.    The  raiu-faU  was  very  heavy. 

October  8  and  9.  ltJ77. — ^A  large  fleet  was  detained  by  the  storm. 

November  2  avd  3,  1877. — Steamers  were  delayed  and  several  minor  casualties  oc- 
curred.   The  tide  was  unusually  high. 

yovember  5  and  6,  1877. — Over  one  hundred  vessels  remained  in  port. 

yoreniber  18  and  19, 1877. — ^Forty-five  vessels  put  into  the  harbor,  several  having  been 
sliffhtly  damaged. 

Lec^ber  5  to  7,  1877. — Sixty nseven  vessels  put  into  the  harbor. 

January  4  to  6,  1878. — One  of  the  Old  Colony  steamers  was  damaged  to  the  amount 
of  $500.    Schooner  ashore  at  Narraganset  Pier. 

January  30  to  February  1.  1878. — Heavy  snow  and  hi^  sea  during  the  display.  The 
mails  via  the  sound  were  delayed  twenty-four  hours.  Business  in  the  city  was  almost 
suspended. 

May  15  and  16,  1878. — ^Very  high  wind  and  l^avy  sea.  One  hundred  and  fifteen 
vessels  in  the  harbor. 

PUBLICATIONS. 

Nnmber  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 72 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 7 

Total 79 
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KEW  BIVER  INLET,  KOBTH  OAROLDifA. 

[<>ffie%al  number y  138.] 

LatitTide 34©  30' 

Longitude 77°  23' 

The  office  is  located  in  the  house  of  Dr.  Ward. 

Corporal  C.  C.  Corbin  was  on  duty  with  the  repair  party  working  on  sea- 
coast  telegraph  line,  under  Lieutenants  Booth  and  Tingle,  until  Febru- 
ary 25, 1878,  when  ne  was  ordered  to  resume  his  station.  There  is  but 
one  man  on  duty  at  this  station,  and  as  his  orders  require  him  to  make, 
each  week,  two  round  trips  over  his  repair  section,  his  time  is  almost 
entirely  occupied  with  repair  duties. 

Sunset  observations  have  been  regularly  taken  since  Corporal  Corbin 
reopened  the  station. 

A  number  of  small  coasting-vessels  pass  through  the  inlet,  and  as 
a  rule,  before  going  to  sea,  the  captains  visit  the  station  to  'ascertain 
whether  or  not  cautionary  signals  are  flying  on  the  coast,  and  govern 
themselves  accordingly.  These-  captains  request  that  Kew  liiver  lulet 
be  made  a  cautionary  signal  station. 

FEW  YOEK,  XEW  YORK. 
[Official  number  J 15.] 

Latitude 40©  42' 43" 

Longitude 74©    C    3" 

Elevation  of  barometer  above  mean  sea^evel 164  feet. 

Mean  barometer  for  the  year  endiu^r  Jane  30,  1878 30.006 

Mean  temperature  for  the  year  ending  June  30,  1878 53^6 

Amount  of  rain-faU  for  the  year  ending  June  30, 1878 42.68  inches. 

The  office  is  located  in  the  tower  of  Equitable  Insurance  Building, 
No.  120  Broadway. 

Sergeant  H.  J.  Penrod  was  ordered  to  Office  of  the  Chief  Signal-Offi- 
cer, for  medical  treatment,  and,  as  soon  as  his  health  was  sufficiently  re- 
covered, was  assigned  to  duty  at  the  Chief  Signal  Office. 

Sergeant  A.  Dunhauser  was  assigned  to  duty  in  charge  of  this  station 
and  gives  satisfaction.  Two  a^ssistants  have  been  ordered  to  Fort  Whip- 
jile  for  instruction  for  promotion,  and  two  transferred  to  the  Office  of  the 
Chief  Signal-Officer  during  the  year.  The  force  on  duty  at  this  office 
consists  of  one  sergeant,  three  privates  of  the  Signal  Corps,  and  a  civil- 
ian printer  as  assistant. 

A  standard  barometer  has  been  placed  in  the  Maritime  Exchange 
Building,  and  will  soon  be  ready  for  use.  The  sergeant  or  a  competent 
assistant  will  be  present  at  the  Exchange,  for  one  hour  each  day,  to  make 
comparisons  with  ship  or  other  barometers. 

The  office  was  moved  August  13th,  1877,  to  what  is  known  as  the 
**  Broadway  Tower  of  the  Equitable  Building.'' 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Superintendent  Smith,  of  the  Maritime  Exchange,  furnishes  this  office  a  communi- 
cation, of  which  the  following  is  an, extract:  "As  regards  the  information  furnished 
the  Maritime  Association  by  the  Signal  Service  Department,  we  consider  it  of  vital 
importance  to  the  ship-owners  and  captains  frequenting  the  rooms,  the  figures  being 
much  sought  after  and  the  various  changes  always  anxiously  looked  for,  and,  in  fact, 
from  the  numerous  applications  made  by  the  seafaring  cominunity  as  to  the  state  of 
the  weather,  as  reported  by  the  Signal  Service  Department,  it  is  daily  being  appre- 
ciated by  the  class  of  men  to  whom  it  is  of  such  importance."  . 

The  off-shore  signals,  which  have  been  institutea  since  the  date  of  the  Inst  semi- 
annual report,  have  worked  very  satisfactorily,  and  have  been  most  useful.    They  are 
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of  great  service  to  the  marmers,  by  whom  they  are  closely  watched,  especially  by 
masters  of  sailing-vessels. 

The  widespread  interest  felt  in  this  matter  is  shown  by  the  fact  that  2,000  circulars, 
relating  to  the  off-shore  signals,  having  been  distributed  oy  the  board  of  marine  under- 
writers, application  for  copies  are  made  almost  daily  at  this  office. 

Fifty-eight  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  thirty-one  were  justified  and  twenty-seven  not  justified 
at  the  station. 

Fifteen  cautionary  off-shore  signals  were  displayed,  ten  being  fuUy 
justified  and  five  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

October  3  to  5,  1877. — Considerable  damage  was  done  in  and  around  the  city.  Trees 
were  torn  up,  fences,  roofs,  and  frail  structures  of  aU  kinds  overthrown,  and  ceUars 
were  flooded  by  the  overflow  of  the  sewers.  The  steamer  Massachusetts  was  wrecked 
on  the  coast  of  Long  Island.  Numerous  disasters  occurred  on  the  Hudson  Biver.  The 
display  of  the  siguai  and  the  special  bulletin  gave  ample  warning  of  the  approach  of 
the  storm,  aftid  many  vessels  remained  in  harbor  in  consequence. 

January  23  and  24,  1878. — ^Both  signal  lanterns  and  halliards  were  broken.  A  num- 
ber of  accidents  are  reported  in  the  city.  The  ferry-boats  experienced  great  difficulty 
in  making  their  trips.    Sound  steamers  were  late. 

January  30  to  February  1,  1878. — ^This  storm  was  accompanied  by  heavy  snow,  block- 
ing the  streets  and  delaying  trains.  Buildings,  signs,  ana  chimneys  were  blown  down. 
Eight  lives  were  lost  on  Manhattan  Beach. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1878 224, 705 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.    10, 001 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 388 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 360 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 2, 548 

Total : *...., 238,002 

NOETH  PLATTE,  NEBRASKA. 

[Official  number  J 105.] 

Latitude 41°  8' 

Longitude 100°  53' 

Elevation  of  barometer  above  moan  sea-level 2,838  feet  2  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.571 

Mean  temperature  for  the  year  ending  June  30,  1878 49*^.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 28.77  inches. 

The  office  is  located  in  the  court-house. 

Sergeant  H.  U.  Jones  remains  in  charge  of  station,  and  attends  satis- 
factorily to  his  duties.  Lieutenant  Buchanan  made  an  inspection  of  the 
office  in  March,  1878,  and  found  it  in  excellent  condition. 

The  instrument-shelter,  with  the  different  thermometers  and  hygrom- 
eter, was  moved  from  the  cupola  of  the  court-house  on  October  29, 1877, 
by  authority  of  letter  from  Chief  Signal  Office,  dated  September  29, 1877, 
and  placed  at  the  northwest  window  of  the  office,  where  they  now  have 
a  much  better  exposure. 

Extracts  from  semi-annual  reports: 

A  weekly  synopsis  and  mean  of  the  local  ohservations  is  puhlished  each  week  hy  the 
Western  Nebraskian. 

The  large  increase  in  rain-fall,  as  shown  by  the  Signal  Office  reports  for  this  section 
during  1877,  and  up  to  date  for  1^8,  has  induced  many  settlers  to  taico  up  "homesteads*' 
in  this  county  for  agricultural  purposes.  Stock-raising  has  heretofore  been  the  only 
use  to  which  it  has  oeen  adapted. 

The  interest  shown  by  the  public  generally  in  the  Signal  Service  reports  is  increasing 
in  proportion  as  their  object  and  usefulness  become  more  thoroughly  understood. 
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PUBLICATIONS. 

Number  of  Balletins  (manifold  issued  during  the  year  ending  June  30, 1878  ....  3,015 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 23 

Number  of  Forms  22  issued  during  the  year  ending  J  une  30, 1878 24 

Total 3,062 

NOKFOLK,  VIRGINIA. 
[Official  number  J  30.] 

Latitude 360  51' 

Longitude 76°  1^ 

Elevation  of  barometer  above  mean  sea-level 54.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.0^ 

Mean  temperature  for  the  year  ending  June  30,  1878 60^.2 

Amount  of  rain-fall  for  the  year  ending  J  ime  3(1,  1878 66.28  inches. 

The  office  is  located  at  comer  of  Main  and  Gray  streets. 

Sergeant  W.  Stein  was  reduced  to  the  rank  of  private  and  relieved  from 
duty  at  this  station  October  10, 1877,  and  Private  D.  Moore  was  promoted 
to  corporal  and  placed  in  charge.  Corporal  Moore  remained  in  charge 
untQ  November  3. 1877,  when  he  was  relieved  by  Sergeant  A.  W.  Browne 
and  ordered  to  Fort  Whipple  for  instruction  for  promotion.  Sergeant 
Browne  was  relieved  by  Sergeant  Onslow  January  29, 1878.  Two  assist- 
ants have  been  transferred  to  office  of  the  Chief  Signal-Officer,  one  or- 
dered to  Fort  Whipple  for  instniction,  and  one  relieved  on  account  of 
redaction  of  force.  Private  Tliompson  was  ordered,  April  2, 1878,  to 
open  a  flying  station  on  Bogue  Bank,  North  Carolina. 

The  station  was  inspected  by  Lieut.  James  Allen,  Third  Cavalry,  in 
July,  1877,  and  by  Lieutenant  McClellan  in  February,  1878.  Lieutenant 
Allen  found  the  station  in  satisfactory  condition,  and  recommended  Pri- 
vate Moore  for  promotion.  Serge^int  Browne  was  in  charge  when  station 
was  inspected  by  Lieutenant  McClellan.  The  station  was  not  in  good 
condition. 

Since  March  6, 1878,  the  assistant  has  been  required  to  sleep  at  the 
office,  and  as  the  office  is  supplied  with  an  electric  gong,  which  is  connected 
vrith  the  telegraph  line  after  signal  hours,  the  man  on  duty  can  always 
be  awakened  and  messages  trausmitte<i  to  Chief  Signal  Office. 

Extracts  from  semi-annual  reports  from  this  station : 

There  is  the  same  amount  of  public  interest  manifested  in  the  Signal  Service  an  has 
heretofore  been  reported. 

Upon  hoisting  the  storm-flag  by  day  or  the  lantern  by  night  the  office  is  visited  by 
masters  and  captains  of  vessels  about  to  leave  port,  agents  of  the  several  lines  of 
steamers,  and  others  contemplating  trips  for  business  or  pleasure  to  New  York,  Balti- 
more, or  elsewhere,  and  the  pre<lictious  of  the  central  office  are  relied  upon  as  being 
almost  infallible.  In  threatening  weather,  also,  when  no  signals  are  displayed,  the 
office  is  consulted  by  captains  of  vessels  about  leaving  port  as  to  the  probable  weather 
for  ensuing  twenty-four  hours. 

The  section  of  line  from  tliis  city  to  north  side  of  Lynn  Haven  Bay  is  under  the 
supervision  of  the  observer  at  this  station ;  it  has  been  in  constant  working  order  and 
is  now  in  first-class  condition.  The  Signal-Service  line  has  proved  of  much  value  to 
masters  and  owners  of  distressed  or  disabled  vessels  in  procuring  speedy  and  efficient 
aid  from  wrecking  companies  here. 

Forty-three  cautionary  signals  were  displayed  during  the  year,  of 
which  number  seventeen  were  justified  and  twenty-six  not  justified.  Kf- 
teen  cautionary  off-shore  signals  were  displayed,  three  of  which  were 
fully  justified,  nine  justified  as  to  direction,  and  three  not  justified. 

5sia 
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The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays 

September  19  to  22,  1877. — All  vessels  remained  in  port.  Ofllce  was  visited  by  sea 
captains  and  others. 

Navemher  21  to  24,  1«77. — ^The  United  States  Steamer  Huron  was  lost  oflf  Kittyhawk. 
The  steamer  left  Hampton  Roads  during  the  display  of  the  signal. 

Januaiy  4  and  5,  IbTTS. — The  Italian  bark  Francisco  Bellagamba  ran  ashore  near 
Cape  Henry.    Crew  safe. 

January  22  to  24,  1878. — The  British  bark  Southern  Belle  ran  ashore  at  the  life-sav- 
inff  station  No.  3.    Vessel  floated  ofl'  again. 

January  30  and  31,  1878. — ^All  outward-bound  vessels  remained  in  port.  Steamers 
from  Baltimore  and  Washington  were  delayed  several  hours.  Brig  C.  C.  Oreston  was 
lost  near  Ocracoke  Inlet  with  all  on  boanl. 

April  4  and  5,  1878. — The  German  steamer  Leipzig  put  into  Hampton  Roads  with  a 
broken  shaft. 

s  PUBLICATIONS. 

Niuiber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878.. .  5, 056 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  X878 936 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878. ..  3, 372 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 36 

Total 9,400 

OLYMPIA,  WASHINGTON  TERRITORY. 

[Official  number^  148.] 

Latitude 47°  2' 

Longitude 12SP  56' 

Elevation  of  barometer  above  mean  sea-level 36  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.9^ 

Mean  temperature  for  the  year  ending  June  30,  1878 51^.3 

Amount  of  rain-fall  during  the  year  ending  June  30, 1878 81.86  inches. 

Office  located  in  Grangers  Building,  comer  Main  and  Fifth  streets. 

Sergeant  E.  F.  Kubel  has  been  in  charge  since  the  establishment  of 
the  station,  and  gives  satisfaction.  The  station  has  not  as  yet  been 
inspected. 

Observations  were  begun  on  July  1, 1877,  and  mail  rejwrts  on  July 
19, 1877,  the  first  telegraphic  report  being  transmitted  on  July  13, 1877. 
Since  then  reports  have  been  forwarded  regularly,  those  by  telegraph 
being  rei)eat^ly  delayed  by  the  frequent  interruptions  to  telegraphic 
communication.  Olympia  being  on  a  loop  fifteen  miles  from  the  main 
line,  the  wires,  passing  through  dense  timber,  are  frequently  prostrated 
by  railing  trees. 

No  changes  have  been  made  in  the  location  of  the  office  or  instruments, 
except  that  the  telescopic  rod  for  anemometer  furnished  the  station  was 
placed  in  position  December  5, 1877,  increasing  the  elevation  of  the  ane- 
mometer above  ground  to  53  feet  3  inches. 

Reports  from  Portland  and  Roseburg,  Oreg.,  Red  BluflF  and  Sacra- 
mento, Cal.^are  received  at  this  station,  and  sunset  reports  from  Vic- 
toria, i^ew  Westminster,  and  Lytton,  British  Columbia,  have  been  re- 
ceived for  transmission. 

Frequent  interruptions  have  occurred  in  the  receipt  of  these  reports, 
oi;\ing  to  troubles  on  telegraph  lines  running  north. 

PUBLICATIONS. 

I 

Number  of  Bnllotins  (manifold)  issued  during  the  year  euding  June  30,  1878. ..  3, 410 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 54 

Number  of  Formd  22  issued  during  the  year  ending  June  30,  1878 21 

Total 3,486 
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OMAHA,  NBBEASKA. 

[Official  number y  67.] 

Latitude .- 41°  16' 

Longitude i)tj°    U' 

Elevation  of  barometer  above  mean  sea-level 1, 054.  5i>  feet. 

Mean  barometer  for  the  year  entlinj^  June  30,  1878 *29. 879 

Mean  temperature  for  the  year  ending  June  30.  1878 *53o  2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 38.08  inches. 

The  office  is  located  iu  room  23,  Helman's  Building,  corner  Thirteenth 
and  Farnam  streets. 

Sergeant  F.  P.  Baj^es'  was  in  charge  of  the  Omaha  office  until  August 
22, 1877,  when  he  was  relieved  for  dininkenness  and  replaced  by  Sergeant 
C.  DiU. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  March,  1878, 
and  found  in  fair  condition. 

Tlie  location  of  office  and  position  of  instruments. remain  unchanged 
since  last  report. 

Extracts  from  the  semi-annual  report  of  the  sergeant : 

The  daily  papers  publish  regularly  extracts  from  the  forenoon  and  afternoon  buUe- 
tins,  and  the  public  generally  manifest  a  decided  interest  in  them. 

The  daily  river  report,  made  and  bulletined  in  connection  with  the  afternoon  mete- 
orological report,  is  of  special  interest,  and  tends  to  make  the  afternoon  bulletin  more 
generally  scrutinized  than  the  forenoon  bulletin.  The  office  has  been  frequently  vis- 
ited by  parties  seeking  meteorological  data,  and  in  each  instance  I  have  been  able  to 
give  the  desired  information. 

Navigation  opened  on  February  19,  IS^S. 

Highest  water  in  the  river,  17  feet  10  inches,  occurred  June  25, 1878, 
and  lowest  water,  5  feet  2  inches,  on  December  18, 19, 22, 1877,  and  Janu- 
ary 4,  1878. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 358 
Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 60 

.  Total 5,418 

OSWEGO,  KEW  YORK. 

[Offioial  number,  31.] 

Utitnde 43°  28' 32" 

Longitude 76°  35' 5" 

Efevation  of  barometer  above  mean  sea-level 299  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.978 

Mean  temperature  for  the  year  ending  June  30, 1878 51^.1 

Amount  ol  rain-fall  for  the  year  ending  June  30, 1878 41.24  inches. 

The  office  is  located  in  Grant  Block. 

Sergeant  J.  O.  Barnes  relieved  Sergeant  Lewis  in  charge  of  station, 
December  8, 1877. 

The  station  was  inspected  by  Lieutenant  Buchanan  m  Jnne,  1878,  and 
it  was  foand  in  excellent  order. 

No  changes  have  been  made  in  office  or  positions  of  instniments  during 
the  year. 

On  March  9, 1878.  the  tug  Hortoii  arrived  from  Cape  Vincent,  being 
the  first  arrival  of  the  season. 

Twenty-six  cautionary  signals  were  ordered  for  Oswego  during  the 
year,  of  which  number  seven  were  justified  and  nineteen  not  justified. 

*  One  observation  missed  in  August,  1877. 
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Tlie  sergeant  remarks  as  follows  in  reference  to  some  of  tliese  dis- 
plays : 

October  3  to  5,  1877. — ^Twelve  vessels  remained  in  port  while  the  signal  was  flying. 
Very  high  wind  reported  on  the  lake. 

ifovemher  2  and  3,  1877. — ^No  vessels  left  during  the  display.  TCree  schooners  arrived 
in  a  damaged  condition. 

November  17  and  18,  1877. — One  propeller  left  during  the  display,  but  was  obliged  to 
return.     Heavy  sea  reported. 

December  4  to  7,  1877. — Schooner  Wajiie  sunk  at  the  entrance  to  the  harbor. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 157 

Number  of  Local  Reports  issued  during  the  year  ending  Jline  30,  1878 632 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 46 

Total 5,837 

PEMBINA,  DAKOTA  TEEEITORY. 

[Official  number  J  86.] 

Latitude 49°  0' 

Longitude 97°  5' 

Elevation  of  barometer  above  mean  sea-level 790  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.925 

Mean  temperature  for  the  year  ending  June  30, 1878 42^.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 22.47  inches. 

The  office  is  located  on  lot  5,  block  5. 

Sergeant  J.  Kabemagle  remained  in  charge  until  May  8, 1878,  when  he 
was  relieved  by  Sergeant  J.  Caspidy,  and  oixlered  to  Fort  Whipple  for  dis- 
charge and  re-enlistment.  The  station  was  not  inspected  during  the 
year. 

No  change  has  been  made  in  the  location  of  the  office  or  instniments. 

Eeports  from  other  stations  have  not  been  received,  nor  have  any  re- 
l)ort8  been  bulletined  or  published  at  this  station. 

The  Red  River  of  the  North  was  frozen  over  on  Novembers,  1877. 

Sergeant  J.  Kabemagle  reported  that  the  Red  River  Transportation 
Company's  steamer  Manitoba  arrived  on  March  22, 1878,  being  the«first 
arrival  of  the  season,  though  navigation  was  virtually  opened  on 
the  18th. 

PIKE'S  PEAK,   COLORADO. 

[Official  number y  99.] 

Latitude 38®  48' 

Longitude 104^  59^ 

Elevation  of  harometer  above  mean  sea-level 14^  150.68  feet. 

Mean  baromet-er  for  the  year  emUn^  June  80,  1878 29.946 

Mean  temperature  for  the  year  ending  June  30, 1878 18P.0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 28. 45  inches. 

The  office  is  located  in  a  stone  house  on  the  summit  of  Pike's  Peak, 
Sergeant  William  Black  was  placed  in  charge  of  the  station  at  Pike's 
Peak,  and  also  the  supply  station  at  Colorado  Springs,  August  28. 1877, 
relieving  Sergeant  Hobbs,  who  was  ordered  to  Fort  D.  A.  Eussell  for  dis- 
cliarge,  his  term  of  service  having  expired.  Private  Greenwell  was  re- 
lieved for  neglect  of  duty,  and  Private  Choate  ordered  here  as  assistant. 
Ko  change  has  been  made  in  the  positions  of  the  instruments.  The 
station  was  inspected  by  Lieutenant  Buchanan  in  April,  1878,  and  was 
found  in  a  very  bad  and  uncomfortable  condition. 

No  reports  have  been  received  by  telegraph  from  other  stations,  and 
the  only  ones  sent  have  been  sunset  predictions,  which  have  been  for- 
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warded  quite  regularly,  considering  the  condition  of  the  line  and  the 
snow  over  and  tim)ugh  which  it  passes. 

PHILADELPHIA,  PEKNTSYLVAMA. 

[Official  number,  17.J 

Latitude 390  57' 

Longitude 75°  KX 

Elevation  of  barometer  above  mean  sea-level 46.9  feet. 

Mean  barometer  for  the  year  ending  June  30^  1878 30.006 

liean  temperature  for  the  year  ending  June  30,  1878 55^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 39.39  inches. 

Office  located  in  Chamber  of  Commerce  building,  No.  133  South  Second 
street. 

Sergeant  F.  M.  M.  Beal  remains  in  charge  of  station  and  is  prompt^ 
energetic,  and  capable. 

Two  assistants  have  been  ordered  to  Fort  Whipple  as  candidates  for 
promotion,  and  one  transferred  to  the  office  of  the  Chief  Signal-Officer 
tor  duty. 

Lieut.  James  Allen  inspected  the  station  in  January,  1878,  and 
found  it  in  good  condition. 

A  civilian  printer  is  employed  to  print  the  Farmers'  Bulletin.  Eight 
hundred  aud  fifteen  post-offices  and  twelve  persons  have  been  regularly 
supplied  with  the  bidletins  from  this  station. 

There  has  been  no  change  in  the  location  of  the  office  since  the  last 
report,  nor  in  the  positions  of  the  instruments. 

The  use  of  the  room  for  office  purposes  is  given  free  of  charge  by  the 
Commercial  Exchange  Association,  and  is  suitable  for  the  proper  per- 
formance of  the  duties. 

The  board  of  health  publishes  a  full  weekly  report  of  local  observa- 
tions. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  kindness  of  the  Chief  Signal  Office  in  keeping  this  station  posted  in  re^^renceto 
the  Huron  disaster  was  highly  appreciated  hy  the  friends  here  of  those  connected 
with  that  vessel. 

On  account  of  the  desire  of  shippers  here  to  know  when  cautionary  sisals  are  ordered 
for  Cape  May,  a  cautionary-signal  indicator  is  displayed  in  the  Maritime  Exchange  in 
connection  with  orders  to  that  station. 

The  fourteen  steamers  of  the  Reading  Railway,  engaged  in  carrying  coal  to  coast- 
wise cities,  have  been  furnished  with  a  steam-signal  code,  which  they  are  required  to 
use  in  passing  the  Signal  Service  station  at  Cape  May,  N.  J.,  which  station  being  ac- 
quainted witn  the  cwie,  report  these  veasc^ls  passing  to  this  office  via  office  Chief  Sig- 
nal-Officer, and  are  forwarded  to  the  Reading  Rail]i)ad  authorities  through  the  Man- 
time  Exchange.  This  action  on  the  part  or  the  Signal  Service  is  ver>'  highly  a{>pre- 
ctated  by  the'comi>any,  as  it  assists  them  in  anticipating  the  airival  of  these  vessels 
and  prepare  cargoes  for  them  accordingly. 

The  lO.tW  a.  m.  indications  are  furnished  the  Philadelphia  Local  Telegraph  Com- 
pany, which  are  sent  over  their  diflerent  lines  in  the  city  and  are  rt^corded  on  the 
nnmerous  instruments  located  in  offices  aud  residences  in  all  parts  of  the  city;  also  to 
the  Philadelphia,  Reading  and  PottsviUe  Telegraph  Company,  which  send  tliem  to 
several  daily  papers  in  the  interior  of  the  State. 

March  18,  187b. — The  Delaware  and  Raritan  Canal  opened  to-day. 

The  canal  at  Harrisburg  opened  March  19,  1878. 

PUBLICATIONS. 

Vnmber  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878. ..  262, 418 
iTamber  of  BuUetins  (manifold)  issued  during  the  year  ending  June  30,  1878.      5, 844 

number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 2, 868 

Vnmber  of  Forms  15  (manifold)  issued  during  the  year  endingJuue  30,  1878.      6, 625 
Kumber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 362 

Total 277,117 
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PIOCHE,  NEVADA. 
lOfficiul  number^  140.] 

Latitiulo 370  57' 

Longitude lUO  26' 

Elevatum  of  barometer  above  mean  aea-level 5,778.61  feet. 

Mean  barometer  for  the  year  ending*  June  30,  1878 *29.787 

Mean  temperature  for  the  year  ending  June  30,  1878 *48^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 *7.25  inches. 

The  office  is  located  on  east  side  of  McCannon  street. 

Corporal  H.  Hall  condnned  in  charge  during  the  3'ear.  On  June  25, 
1878,  orders  were  issued  directing  Private  J.  J.  Fitzgerald  to  take  charge 
of  station,  and  directing  Corporal  Hall  to  report  at  Port  Whipple,  Va., 
for  change  of  station. 

Ko  change  has  been  made  in  the  location  of  office  or  i)osition  of  in- 
stnunents* 

Very  little  interest  is  manifested  in  the  service  at  this  place.  No  in- 
8i>ector  has  visited  the  station  since  it  was  opened. 

PITTSBURGH,  PEIlWSYLYANIA. 
[OffioUd  nttw^,  41. J 

Latitude 40°  38' 

Longitude 80°    2' 

Elevation  of  barometer  above  mean  sea-level 776.98  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.956 

Mean  temperature  for  the  year  ending  June  30,  1878 54^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 32.53  incfaee. 

The  office  is  located  in  room  18,  third  floor,  First  National  Bank  build- 
ing, comer  Fifth  avenne  and  Wood  street. 

Sergeant  George  W.  Hay  continues  in  charge,  and  is  energetic  and  effi- 
cient. Two  assistants.  Privates  J.  B.  Chapman  and  C.  P.  Rowley,  were 
discharged  tiie  service  during  the  year  for  misconduct.  The  present 
force  consists  of  tiie  sergeant  and  one  private  of  the  Signal  Corps  and  a 
civilian  printer  as  assistants. 

The  station  was  insi)ected  in  January-,  1878,  by  Lieutenant  Buchanan, 
and  was  found  in  good  condition. 

Three  hundred  and  seventeen  post-offices  and  sixteen  persons  ha^ve 
been  famished  with  the  Farmers'  Bulletin  from  this  printing-office. 

The  location  of  the  office  and  position  of  instruments  remain  unchanged. 

The  newspapers  of  the  city  continue  to  devote  a  liberal  amount  of 
space  to- the  weather  reports.  The  classes  of  citizens  deriving  th<^ 
greatest  amount  of  benefit  from  the  reports  are  rivermen  and  farmers. 

Highest  water  in  the  river,  18  feet  2  inches,  occurred  on  November  25, 
1877,  and  lowest  water,  0  foot  7  inches  below  bench-mark,  on  October 
2  and  3, 1877. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1878 ....  104, 31& 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..      6, 086 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 624 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 183 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 1, 820 

Total 113. 02t 

*  Eleven  months  only.    Observations  began  July  28^  1877. 
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POKT  HURON,  MICHIGAN. 

[Official  nuniher^  103. J 

Latitude 429  58' 

Longitude &^9  29' 

Elevation  of  barometer  above  mean  sea-level 630  feet. 

Mean  barometer  for  the  year  ending  Jnne  30,  1878 t^.  936 

Mean  temperature  for  the  year  ending  June  30,  1878 49^.  3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 31. 20  inches. 

The  office  is  located  in  the  city-hall. 

Sergeant  J.  E.  Mayhew  was  discharged^  re-enlisted,  and  reassigned  to 
this  station  Febroary  5, 1878. 

One  assistant  was  discharged  for  misconduct,  and  two  were  transferred 
to  duty  at  office  of  the  Chief  Signal  Officer. 

The  office  was  inspected  by  Lieut.  James  A.  Buchaiuui  in  Febru^xy, 
1878,  who  reported  it  in  excellent  condition. 

Kerosene  has  been  ^bstituted  for  lard  oil  in  the  signal-lantern  wjth 
very  good  results.  The  cautionary  signal  can  be  seen  from  all  p^rts  of 
the  harbor. 

Si3rgeant  Mayhew  reports  that  a  strong  interest  is  taken  in  the  se^rice 
by  the  steamboat  companies  and  mariners. 

The  location  of  the  office  and  position  of  instrpments  have  re;q[iained 
unchanged  since  the  last  report. 

Sergeant  J.  E.  Mayhew  on  leave  of  absence  from  February  12  to  23, 
1878. 

Lake  navigation  opened  on  March  24, 1878,  the  steamer  Evening  Star 
making  first  trip  from  port. 

Of  thirty  cautionary  signals  which  were  displayed  at  this  station,  nine 
were  reported  justified  and  twenty-one  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Augu»t  23y  1877. — ^The  schooner  Valentine,  which  left  during  the  display,  was  hadly 
in|nred,  havinff  encountered  a  severe  storm  a  short  distance  m>m  the  station. 

Ociober  8  01109,  1877.— Several  vessels  that  left  during  the  display  were  towed  hack. 


badly  injured  by  encountering  a  severe  storm. 

March  23  io  25,  1878. — ^The  schooners  Athenian  and  Crawford  were  damaged  dui*ing 
the  K&le. 

Afril  24  and  25,  1878. — ^Two  schooners  were  driven  into  port  from  Lake  Huron. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878..  ..1, 964 

Kumber  of  Local  Reports  issued  during  the  year  ending  June^^  1878 •••      312 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 29 

Total 2,305 

PORTLAND,  MAINE. 
[Official  number  J 12.] 

Latitude 43^40'^ 

Liongitude : 70°  16' 

Elevation  of  barometer  above  mean  sea-level 45.45  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.9^ 

Mean  temperature  for  the  year  ending  June  30, 1878 49^.3 

▲^ount  01  rain-fall  for  the  year  ending  June  30,  1878 45.61  inches. 

The  ofBce  is  located  in  the  custom-house  on  Fore  street 
No  change  has  been  made  in  the  force  on  duty,  nor  has  any  change 
been  made  in  the  location  of  office  or  position  of  instruments. 
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The  work  of  the  station  has  been  satisfactorily  performed.  The  station 
was  not  inspected  during  the  year. 

The  interest  in  the  service  continues  the  same  as  at  former  reports. 
YariouS  conflicting  opinions  are  expressed  in  regard  to  the  value  of  the 
display  of  '^ cautionary  off-i^ore  signals"  at  this  port.  The  matter  was 
thoroughly  discussed  by  the  meteorological  committee  of  the  Board  of 
Tirade,  and  the  report  made  by  them  to  the  board  was  a  favorable  one. 

Extracts  from  t^e  semi-annual  reports  of  the  sergeant : 

The  smaU  percentage  of  yerifications  on  the  display  of  cautionary  signals  is  due  to 
the  fact  that  the  storm  may  not  be  felt  in  the  immediate  yicinity  of  Casco  Bay,  and 
stm  be  quite  severe  forty  or  fiffcy  miles  off  the  coast ;  this  has  been  the  case  several 
times  when  the  signal  was  reported  as  not  Justified  in  immediate  yicinity.  The  displays 
of  signals  are  generaUy  heeded  by  mariners  at  this  port,  except  through  the  summer 
months. 

The  observer  has  been  called  frequently,  during  the  term  of  court,  to  giye  testimony 
in  regud  to  the  weather  at  different  periods,  extending  as  far  back  as  1871.  Many  of 
the  cases  on  trial  haye  turned  on  the  eyidence  giyen  by  the  obseryer,  and  large  sums 
of  money  saved  from  being  iUegaUy  paid. 

Pifly-two  cautionary  signals  were  displayed  during  the  year,  of  which 
number  twenty-one  were  Justified  and  thirty-one  not  justified. 

Fourteen  cautionary  oft-shore  signals  were  displayed,  of  which  number 
six  were  justified,  five  as  to  direction,  and  three  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  the  displays : 

October  AtoG,  1877. — ^All  yessels  remained  in  port.    A  few  minor  casualties  occurred. 

November  5  and  6,  1877. — ^Very  heayy  sea  outside.  Steameis  were  generally  delayed ; 
signal-lantern  was  kept  lit  with  great  difficulty. 

January  4  to  6,  1878. — Brisk  winds  preyailed  during  the  display.    Heayy  snow  fell. 

January  10  to  12,  1878. — Harbor  yery  rough.     Seyeral  minor  casualties. 

January  30  to  February  2, 1878. — ^A  seyere  gale  preyailed  along  the  coast.  Mails  were 
generally  delayed. 

March  27  to  30,  1878. — A  small  boat  with  two  men  was  swamped  near  Long  Island  ; 
one  man  drowned. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878....  3, 172 
Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878....  2, 028 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 64 

Total 5,284 

PORTLAJND,  OREGOi^. 
[Official  number y  74.] 

Latitude , 450  30* 

Longitude 122°  27' 30" 

lEleyation  of  barometer  aboye  mean  sea-leyel 96  feet  10  inches. 

Mean  barometer  for  the  year  ending  June  30,  1678 « 30.036 

Mean  temperature  for  the  year  ending  June  30,  1878 54^.6 

Amount  of  rain-fall  during  the  year  ending  June  30, 1878 59. 16  inches. 

The  office  is  located  on  First,  between  Ash  and  Pine  streets. 

Orders  were  issued  June  10,  1878,  transferring  Sergeant  E.  Lloyd  to 
Yisalia,  Gal.,  and  directing  Corporal  Hermann  to  take  charge  of  this 
station. 

Sergeant  Lloyd  had  given  satisfaction  and  was  relieved  on  account  of 
iU  health.    There  is  one  a^istant  on  duty  at  this  station. 

No  iiisx)ection  has  been  made  since  date  of  last  report. 

This  office  was  moved  on  January  1, 1878,  into  the  bank  building  of 
the  Oregon  and  Washington  Trust  Company,  situated  on  First,  between 
Ash  and  Pine  streets,  one  block  from  the  telegraph-office. 

On  August  18,  1877,  five  stations,  Olympia,  Boseburg,  Red  Bluff, 
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Sacramento,  and  San  Francisco,  commenced  reporting  here^  the  reports 
of  which  stations  are  bulletined  twice  a  day  and  posted  in  the  most 
prominent  locations  in  the  city.  The  reports  are  also  published  daily  by 
four  daily  newspapers. 

PUBLICATIONS. 

Nnmber  of  Balletins  (manifold)  issued  during  the  year  ending  June  30, 1878 ....  4, 284 

Nomber  of  Local  Reports  issued  during  the  year  ending  June  30.  1878..... 447 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 70 

Total 4,801 

PORTSMOUTH,  NORTH  CAROLmA. 
[Official  number  J 137.] 

Latitude : 53°  2' 

Longitude ^  76°  4' 

Has  no  barometer. 

The  office  is  located  in  the  United  States  marine  hospital. 

Private  W.  Daly  relieved  Private  R.  F.  Straine  December,  6,  1877, 
and  continues  in  charge  of  station,  giving  satisfaction  by  his  attention 
to  dttty.  He  has  an  assistant,  and  the  line  on  this  repair  section  has 
been  thoroughly  patrolled  and  kept  in  order.  Much  temporary  trouble 
has  been  caused  by  the  reopening  of  Whalebone  Inlet,  the  poles  near 
it  being  frequently  washed  out.  This  inlet  has  now  filled  up.  The  same 
meteorological  observations  have  been  taken  as  during  the  preceding 
year.  The  observations  have  been  regularly  taken  since  an  assistant 
was  sent  to  station,  April  23,  1878,  and  forwarded  by  mail. 

Ko  change  in  the  location  of  office  or  instruments  was  made  during 
the  past  six  months. 

The  station  was  established  mainly  as  a  repair  station,  and  is  very 
necessary  as  such,  in  consequence  of  the  extremely  low  beach  from  Hat- 
teras  to  Whalebone  Inlet. 

The  cable  at  Ocracoke  Inlet  is  in  charge  of  this  station,  and  requires 
much  care  in  stormy  weather,  in  consequence  of  the  shifting  of  the 
points  of  beach. 

The  cable  at  Ocracoke  Inlet  was  washed  from  its  fastenings  during  the 
severe  storm  of  January  30  and  31.  As  it  was  well  secured  to  buoys  in 
anticipation  of  trouble,  it  was  easily  found  and  secured.  Sergeant  Rob- 
inson arrived  and  took  charge  of  repairs  February  2;  he  spliced  six 
hundred  and  eleven  yards  to  north  end,  removed  the  boxing  from  south 
end,  and  attached  the  ends  of  cable  to  the  box-poles  by  means  of  chains 
provided  for  the  purpose.  Since  then  this  cable  has  caused  no  trouble 
whatever,  and  is  now  in  good  condition. 

February  19  to  21,  sixty-three  iron  poles  were  put  up  at  Whalebone 
Inlet  under  the  supervision  of  Sergeant  Robinson.  They  have  been 
found  very  useful,  as,  owing  to  the  strong  currents  and  constant  chang- 
iog  of  the  beach,  wooden  poles  could  not  have  been  kept  up ;  some  even 
of  these  heavy  iron  poles  were  washed  out,  but  only  in  cases  where  the 
beach  was  cut  to  a  depth  of  from  four  to  six  feet. 

The  only  other  point  on  this  section  where  much  trouble  was  found  is- 
known  as  "  The  Wells.'^  Iron  poles  will  be  placed  here  as  soon  as  they 
can  be  obtained. 

The  following  extracts  are  made  from  the  semi-annual  reports  from 
this  station: 

The  Britiah  bark  Henry  Pelham,  of  Cork,  Ireland,  came  ashore  within  one  mile  of 
Oeracoke  Iidet  in  the  southeast  gale  of  February  21  and  22.    The  disaster  was  reported 
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« 

over  the  coast  telegraph  line  with  all  possible  dispatch.  Assistance  was  promptly 
Tendered  from  Norfolk,  Va.  The  British  consul  at  Norfolk,  Va.,  took  charge  of  the 
crew.  In  this  case  the  captain  stated  that  were  it  not  for  the  aid  rendered  from  thia 
office  his  vessel  wonld  have  been  a  total  loss.  She  was  saccessfiilly  floated  Marcln  S9, 
and  towed  to  Norfolk,  Va. 

The  steamer  Acadia,  of  Boston,  pnt  in  here  May  13,  1878,  short  of  coal.  Telegrams 
were  sent  to  Newbem  and  Norrolk,  asking  assistance,  which  was  rendered  from  the 
latter  place,  and  the  steamer  proceeded  on  her  voyage  all  well. 

PUNTA  RASSA,  FLORIDA. 
[OjgHoial  nvmber^  59,] 

Latitude 26P  36' 

Longitude 829  KK 

Elevation  of  barometer  above  mean  sea-level 17  feet. 

Mean  baromet«r  for  the  year  ending  Jnne  30,  1878 '30.027 

Mean  temperature  for  the  year  ending  June  30,  1878 *74^.2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.54  inches. 

The  office  is  located  in  a  small  building  erected  for  the  observe. 

Sergeant  McFarland  was  arrested  by  the  United  States  marsUal  on 
'Charge  of  smuggling,  and  sent  to  Key  West  for  triaL  He  was  acquitted 
by  the  court,  and  was  then  transferred  to  Lynchburg,  Va.,  fo|*  dutjr. 

Mr.  Fleming,  a  citizen,  took  charge  of  the  station  from  Kovemb^ar  6 
until  arrival  of  Private  Roby,  December  4, 1877. 

Private  C.  W.  Boby  was  ordered  to  this  station,  but  upon  his  arrival 
pronounced  himself  incompetent  to  perform  the  duties  required  of  him. 
He  was  either  incompetent  or  willfully  neglected  his  duties,  and,  Jan- 
uary 29,  ordens  were  issued  for  his  discharge  from  the  service.  Sergeant 
A.  W.  Browne  was  then  placed  in  charge,  and  has  given  satisfiaictioia. 
Upon  his  arrival  he  found  the  records  of  the  office  incomplete,  and  has 
thus  had  much  additional  labor  placed  upon  him  to  complete  these 
records  to  date. 

The  station  was  inspected  by  Lieutenant  McClellan  in  April,  1878,  and 
found  in  good  order. 

BED  BLUFF,  CALIFOBNIA. 

[Official  number,  143.] 

JLatitude 40®  10' 

Longitude 12^16' 

£levaiion  of  barometer  above  mean  sea-level 337.64  feet. 

Hean  barometer  for  the  year  endinj^  June  30.  1878 29.931 

Mean  temperatnre  for  the  year  ending  JuneSO,  1878 S3P,9 

Amount  of  rain-faU  for  the  year  endjag  Jnne  ^,  1878 53.17  inches. 

The  office  is  located  on  the  third  floor  of  Grandall's  Building,  on  Main 
street. 

Sergeant  B.  B.  Bodgers  continues  in  charge  of  this  station,  and  renders 
all  reports  in  a  prompt  and  satisfactory  manner.  I^e  station  has  hot 
been  inspected  since  its  establishment. 

The  regular  series  of  observations  were  commenced  the  morning  of 
July  1, 1877,  and  regular  reports  have  been  transmitted  to  the  Chief 
Signal  Office,  Washington,  D.  C,  via  the  Western  Union  Telegraph 
Company,  up  to  this  date. 

Begular  reports  have  been  received  thrice  daily  fipom  three  stations, 
viz :  Portland,  Oreg.,  Olympia,  Wash.,  Boseburg,  Oreg. ;  these  reports 
have  been  issued  for  public  information  by  means  of  the  daily  bulletin^ 
^nd  have  been  of  the  greatest  interest  to  the  citizens  of  Bed  Bluff,  Oal.^ 

*  One  observation  missed  in  September  and  three  in  Ifoveifiber,  1877, 
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80  mncli  8o  that  after  firequent  requests  on  the  part  of  the  merchants 
and  business  men  of  the  town,  reports  from  Sacramento,  Cal.,  have  been 
received  thi'ee  times  daily  since  December  15,  1877. 
Extracts  from  the  semi-aumial  reports  of  Sergeant  Rodgers : 

Stock  owners  and  wood  merchants  have  frequently  informed  me  that  the  reports 
issued  daily  here  have  been  of  the  greatest  value  to  them. 

The  two  local  papers  being  weeklies^  the  day's  observations  previous  to  the  issue, 
together  with  such  notes  for  the  week  as  may  be  of  importance,  have  l>een  furnished 
and  have  been  published. 

Seven  of  the  most  prominent  places  are  provided  with  bulletin-boards  (for  manifold 
bulletins),  on  which  bulletins  are  regulad^'  posted. 

PUBLICATIONS. 

Kumber  of  Btilletins  (manifold)  issued  during  the  year  ending  June  30,  1876.. .  6, 246 
Number  of  Forms  22  issued  during  the  year  ending  June  30,  lti7d 44 

Total 6,290 

EOCHESTEH,  NEW  YOEK. 
[Official  number  J  32.] 

Latitude 43°  8 

Longitude 77®  51' 

Elevation  of  barometer  above  mean  sea-level 564.1  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.946 

Mean  temperature  for  the  year  ending  June  30, 1878 50^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 45.41  inches. 

The  office  is  located  in  room  212  Powers  block. 

Sergeant  E.  B.  Garriott  continues  in  charge,  with  Private  J.  E.  Mil- 
ler a«  assistant.  One  assistant  was  transferred  to  office  of  Chief 
Signal  Officer  during  the  year.  Tlie  telegraphic  and  local  reports  have 
been  promptly  rendered.  The  office  has  not  been  inspected  since  date 
of  last  report. 

Sergeajit  Garriott  was  absent  firom  station  on  leave  firom  May  16  to 
May  31,  1878. 

Navigation  closed  at  Charlotte,  the  port  of  Rochester,  on  the  21st  of 
November,  no  boats  leaving  after  that  date. 

The  first  cautionary  signal  of  the  season  was  displayed  on  the  16th 
of  March,  although  navigation  did  not  ox>en  at  Charlotte  until  the  4th 
day  of  April. 

Extracts  from  the  semi-aiinual  reports  of  the  sergeant : 

The  good  will  of  the  press  and  their  disposition  to  forward  the  interest  of  the  serr- 
loe  b^  giving  so  much  space  to  publications  of  reports  is  very  encouraging.  Ko 
heartier  support  could  be  wished  for  than  is  given  the  service  by  the  press  of  tl^is 
tity. 

The  reportfl  and  indications  received,  posted,  and  published  at  this  place  are  con- 
•alted  an4  studied  by  aU  classes,  and,  as  the  public  are  becoming  more  and  more  con- 
Tinced  of  their  accuracy  and  reliiibility,  the  demand  for  them  coi^tinuea  to  increase. 
The  records  of  this  office  are  often  consulted  by  lawyers  in  connection  with  lawsuits, 
and  the  data  obtained  is  always  taken  as  conclusive. 

Referring  to  the  displays  which  were  not  Justified  at  this  place,  I  would  state  that 
in  a  eenerality  of  cases  high  winds  were  reported  on  the  lakes  while  they  were  dis- 
played here.  No  disasters  were  reported  as  having  been  caused  by  storm  for  which 
no  signals  were  ordered.  The  signals  are  of  considerable  benelit  to  builders,  rooferSj 
contractors,  Slc,  as  heavy  windS  will  sometimes  do  serious  damage  to  onflnisheA 
buildings  and  unroofed  houses. 

Twenty-six  cautionary  signals  were  displayed  during  the  year,  of 
▼hich  number  ten  were  reported  justified  and  sixteen  were  not  jus- 
Mfied. 
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The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  6,  1677. — Rough  weather  reported  on  the  lake. 

October  3  to  5,  1877. — ^The  yacht  Ida  capsized ;  no  lives  were  lost. 

November  2  to  2,  1877. — Several  minor  casualties  are  reported. 

Navemher  5  and  6,  1877. — ^The  schooner  Delos  de  Wolfe  went  ashore  near  Charlotte,, 
and  became  a  total  wreck. 

Map  19  to  21,  1878. — Much  damage  was  done  to  the  wheat  crop  by  the  hail  accom- 
panying the  storm.    One  man  was  killed  by  lightning. 

PUBLICjfl|riONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878..  4, 329 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 1, 039 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30,  1878  . .  238 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 94 

q^tal 5,700 

EOSEBURG,  OREGON. 

[Official  number  J  146.] 

Latitude 430  10* 

Longitude 123o  16' 

Elevation  of  barometer  above  mean  sea-level 536.98  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *30.018 

Mean  temperature  for  the  year  ending  June  30,  1878 *52o.8 

Amount  ot  rain-fall  for  the  year  ending  June  30, 1878 *43.29  inches. 

The  office  is  located  on  the  east  side  of  Jjicksou  street,  between  Oak 
and  Washington  streets. 

Sergeant  J.  Dascomb  arrived  to  open  station  on  the  18th  of  June,  1877, 
and  at  once  secured  the  room  now  occupied  a«  an  office,  but  owing  to  the 
fact  that  it  was  in  an  unfinished  condition,  did  not  take  possession  until 
the  12th  of  the  following  month.  In  compliance  with  telegraphic  in- 
structions received  by  him  July  15,  Sergeant  Dascomb  commenced  send- 
ing partial  reports  on  that  date.  The  office  stores  arrived  on  the  15tti 
of  August,  after  which  full  reports  were  sent. 

Eegular  trirdaily  reports  are  received  from  Portland,  Oreg.,  and 
Olympia,  Wash.;  these,  together  with  reports  taken  here  at  same 
time,  are  bulletined  and  posted  in  stage  office.  Weekly  means  and 
amount  of  rain-fall  are  furnished  to  the  weekly  pai)er  (Western  Star), 
and  are  published  for  the  benefit  of  its  readers. 

Extracts  from  semi-aimual  reports  of  the  sergeant : 

Judge  Mosher  requested,  on  behalf  of  the  farmers,  that  this  office  would  funiish  a 
daily  mean  re])ort  lor  we^ks  ending  Wednesday,  to  lie  published  in  the  Western  St-ar 
newspaper.     The  teport  is  furnish^  and  publisnt^d  regularly. 

Persons  understanding  the  service  speak  of  it  in  the  highest  terms  of  praise ;  in  fact 
all  classes  take  a  deep  interest  in  it,  and  are  anxious  to  learn  all  about  it. 

The  station  has  not  been  inspected  since  it  was  opened. 

PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  during  the  year  ending  June  30,  1878 1, 489 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 90 

Total 1,5« 


^Eleven  months  only ;  observations  began  July  15,  1677. 
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SACEAMENTO,  CALIFORNIA. 

[Official  number  J  144.] 

Latitude  ....: 38°  35' 

Longitude 121°  31' 

Elevation  of  barometer  above  mean  sea-level 76. 33  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878. 2d,950 

Mean  temperature  for  the  year  ending  June  30, 1878  610.8 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 24.86  inches. 

The  office  is  located  in  the  northwest  comer  of  St.  George  Building, 
Fourth  street. 

This  station  was  opened  with  the  morning  telegraphic  report  of  the 
first  of  July,  1877,  since  which  time  observations  have  been  taken  un- 
interruptedly. 

The  two  daily  newspapers  of  the  city  have  regularly  published  local 
observations  and,  for  some  time^  the  reports  from  other  stations.  • 

Sergeant  E.  B.  Watkins  contmues  in  charge  and  gives  satisfaction. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

I  have,  since  November  27,  1877,  taken  daily,  at  2.45  p.  m.,  local  time,  an  observa- 
tion of  the  fluctuations  of  the  Sacramento  River  by  the  nver-eauge  of  1849,  whose  low- 
water  mark,  or  zero,  is  the  lowest  point  to  which  the  river  fell  in  1849. 

The  most  important  event  of  the  half  year  was  the  flood,  caused  by  the  breaking  of 
the  levee,  in  tne  early  morning  of  February  5,  full  accounts  of  which,  accompanied 
by  extracts  from  local  newspapers,  were,  from  time  to  time,  promptly  sent  to  the  cen- 
tral  office.  On  account  of  the  river  remaining  ho  long  out  of  it-s  banks,  cellars  and  the 
g^rounds  generally  in  the  city  became  so  saturated  that  there  has  been  an  unusual 
amount  of  sickness,  chiefly  typhoid  fever  and  chills  and  fever. 

The  rainy  season  for  1877  and  1878  began  October  21,  1877,  and  ended  May  31,  1878, 
total  amount  of  rain-fall  being  24.87 ;  the  normal  amount  is  said  to  be  18  inches.  It 
is  said  the  amount  before  January  1,  1878.  is  generally  the  same  as  afterward,  but  the 
past  season  showed  a  vast  discrepancy — 3.24  inches  and  21.63  inches  respectively. 

An  earthquake,  shock  quite  liveW,  on  May  8. 

A  light  hail  on  January  22d.  A  little  ice  in  January,  and  frost  in  January  and 
March.     Fog  in  January  and  February. 

Almond  and  peach  trees  were  in  bloom  early  in  Febniary,  also  some  flowers.  Roses 
Trere  blooming  in  the  open  air  all  the  winter.  Willow  and  other  trees  were  beginning 
to  leaf  in  February.    Grass  green  the  whole  year. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878  ...  2, 769 

Number  of  Local  Reports  iHsued  during  the  year  ending  Juiie  30.  1878 737 

Number  of  Forms  22  issued  during  the  year  ending  Jime  30,  187o 32 

Total 3,538 

SALT  LAKE  CITY,  UTAH  TERRITORY. 

[Official  number  J  70.] 

Latitude 41°  10' 

longitude 112°  00' 

Elevation  of  barometer  above  mean  sea-level 4, 362.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 <. *29.%0 

Mean  temperature  for  the  yearending  June  30, 1878 *52^.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 18.32  inches. 

The  office  is  located  in  W^atch  Hotel^  comer  of  Main  and  South  Sec- 
ond streets. 

Sergeant  W.  McGillivray  continaes  in  charge.  He  was  discharged 
and  re-enlisted  at  Camp  Douglas,  Utah;  promoted  a  sergeant  and  reas- 
signed to  station  Angnst  21, 1877. 


• 


One  observation  missed  in  September,  1877. 
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Lieut.  Jame8  A.  Buchanan,  acting  signal  officer,  inspected  the  station 
in  March,  1878.    He  reported  it  in  fair  condition. 

Since  the  date  of  last  report  no  changes  have  been  made  in  the  loca- 
tion of  the  office,  or  in  position  of  the  instruinentvS. 

Sergeant  McGiUivray  reports  that  citizens  of  Salt  Lake  City  manifest 
no  interest  whatever  in  the  reports  from  other  stations.  Local  data,  so 
far  as  it  relates  to  precipitation,  moistui'e,  and  temperature,  is  frequently 
asked  for,  both  by  individuals  and  for  publication. 

Extracts  from  the  semi-annual  reports  from  the  station : 

The  snrvejing  parties  of  Major  Powell  and  Lieutenant  Wheeler  compare  their  bar- 
ometeis  with  the  office  standartl. 

PUBLICATIONS. 

^  • 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1878....  2, 973 

Numb^  of  Ijocal  Reports  issued  during  the  year  ending  Juno  30,  1878 501 

Number  of  Forms  22  issued  during  the  year  ending  J  une  30,  1878 75 

Total 3,239 

SAN  DIEGO,  CALIFORNIA. 
[Official  nunibeTj  75.] 

Latitude 32o  44' 41" 

Longitude 1 117°  8' 0" 

Elevation  of  barometer  above  mean  sea-level 67.1  feet. 

Medu  barometer  for  the  year  ending  June  30,  1878 29.993 

Mean  temperature  for  the  year  ending  June  30,  1878 61^.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 16. 10  inches. 

The  office  is  located  in  room  No.  4,  iii  buildiug  comer  of  D  and  Fifth 
streets. 

S^geant  M.  M.  Sickler  continued  in  charge  until  March  7, 1878^  at 
which  time  the  station  was  placed  under  the  immediate  charge  of  the 
officer  in  charge  of  the  military  telegraph  line.  Lieutenant  Booth^  acting^ 
signal  officer.  Sergeant  Sickler  is  stUl  the  observer,  and  has  given  sat* 
is^tion  in  every  respect. 

The  San  Diego  Union  and  San  Diego  News  commenced  August  2S 
and  27  publishing  ^  press  report,  comprising  reports  from  stations  in 
California  and  Arizona.  The  same  papers  have  continued  the  publica- 
tion of  daily  local  reports  and  Form  22. 

The  station  has  not  been  inspected  during  the  year  by  an  officer  of  the 
Signal  Corps. 

By  order  of  the  Chief  Signal  Officer  the  office  was  moved  from  Hor- 
ton's  Bank  block  to  the  building  corner  Fifth  and  D  streets  on  April 
24, 1878.  This  removal  changed  the  elevation  of  barometer  from  66  to 
67.1  feet  above  sea-level,  and  the  thermometer  from  23  to  19.6  feet,  rain- 
gauge  from  42  to  31  feet,  anemometer  from  60  to  49  feet,  and  wind- vane 
from  61  to  53  feet  above  the  ground. 

There  has  been  no  change  in  the  working  force  or  the  number  of  reports 
received. 

The  following  extracts  are  made  from  tl^  semi-annual  rei)orts  of  Ser- 
geant Sickler : 

On  Janua^  13,  1878,  I  commenced  the  issue  of  daily  bnlletins,  whicli  are  posted 
regitlarly  in  telegraph  office  and  furnished  the  local  press  for  publication. 

The  office  has  been  inspected  at  various  times  by  members  of  meteorological  com- 
mittee, and  this  part  of  their  duty  seems  to  be  conscientionsly  performed. 
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PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  during  the  year  ending  Jnne  30, 1878 1, 152 

Number  of  Local  Reports  issued  during  the  year  ending  June  3(»,  1878 873 

Number  of  Forms  2i  issued  during  the  year  ending  June  30,  1878 .^ 24 

Total 2,049 

SANDUSKY,  OHIO. 
[Official  number y  184.] 

Latitude 4F  27' 

Longitude 8"^-'  43' 

Elevation  of  barometer  above  mean  sea-level 638.5  feet. 

*Mean  barometer  for  the  year  ending  June  30,  1878 *29.1>73 

Mean  temperature  for  the  year  ending  June  30,  1878 *51<^.9. 

Amount  of  rain-fall  for  the  year  ending  June  3u,  1878 *36.01  inches. 

The  office  is  located  in  the  West  House,  the  largest  hotel  in  the  city, 
on  the  comer  of  Water  street  and  Columbus  avenue,  the  two  principal 
streets,  contiguous  to  the  Western  Union  Telegraph  office,  with  the 
Atlantic  and  Pacific  Telegraph  office  in  the  same  building,  and  within 
a  block  of  the  post-office.  The  office-room  is  on  the  fifth  fioor,  and  is  of 
easy  access.  The  office  has  two  windows  facing  nearly  north,  from  one 
of  which  the  instrument-shelter,  of  the  standarcl  pattern,  is  built. 

Sergeant  McComas  opened  this  station  and  remained  in  charge  until 
February  7, 1878.  when  he  was  reduced  to  the  rank  of  a  private  soldier 
and  ordered  to  Fort  Whipple  for  discharge.  Sergeant  C.  R.  Daw  was 
then  placed  in  charge,  but  failed  and  neglected  to  render  certain  re- 
})orts  called  for  from  Office  of  the  Chief  Signal  Officer,  and  was  for  this 
cauBe  reduced  to  the  rank  of  private.  Notwithstanding  this  punishment, 
Private  Daw  still  neglected  to  comply  with  orders,  and  Sergeant  W.  A. 
Maesey  was  assigned  to  the  station  June  11, 18v8.  Private  Daw  has 
since  been  discharged  the  service. 

The  station  was  inspected  by  Lieutenant  Buchanan  in  February,  1878, 
and  was  found  in  excellent  condition. 

iPhe  sergeant  reports  that  the  cautionary  signal,  when  displayed  from 
the  dome,  can  be  plainly  seen  from  every  portion  of  the  harbor. 

iTie  first  observation  was  taken  at  7  a.  m.  of  August  2, 1877,  and  the 
first  telegraphic  report  was  sent  on  the  morning  of  the  same  date. 

There  has  been  no  change  in  the  location  of  office  or  instruments  since 
the  opening  of  the  station. 

Extracts  ft^m  the  semi-annual  reports  from  the  station : 

The  laat  sailing- vessels  to  leave  here  were  the  ba^^^s  H.  S.  Wolbridffe,  J.  T.  John- 
son, and  C.  N.  Ryan,  in  tow  of  steam-harge  Ohio,  to  Huron  Li^ht.  and  me  last  arrival 
was  the  steam-bars^e  Ohio,  from  Huron,  on  the  dame  date,  Decemoer  21,  1877. 

With  regard  to  the  display  of  cautionary  signals,  I  would  state  that  in  nearly  every 
instance  since  the  opening  of  this  station  the  display  has  been  beneficial,  and  in  a 
great  many  instances  largely  so. 

The  interest  taken  in  the  service  at  this  station  is  very  great,  and  the  service  seems 
to  be  fully  appreciated  by  all  classes ;  in  fact  the  reports  ai*e  sought  and  eagerly  exam- 
ined not  only  by  the  mariner  and  the  vessel  owner  and  those  interested  in  commerce, 
but  by  the  Aahermen  and  the  dealers  in  fish  (the  fish  interest  here  hems  very  large). 

On  January  5,  1878,  the  bay  was  closed  with  ice.  The  Qolden  Eagle  came  to  en- 
tTance  of  l»ay,  but  was  forced  to  return  to  the  islands,  on  account  of  the  blockade. 

Kavigation  opened  on  March  6,  1878,  when  the  steamer  Golden  Eagle  arrived  from 
Pnt-in-Bay,  with  freight,  being  the  first  boat  of  the  season. 

On  March  9,  1878,  tne  Red  Jacket  cleared  for  Marblehead,  and  steamboat  H.  Bell 
commenced  running  to  points  in  the  bay. 

On  March  11,  1878,  the  steamer  H.  B.  Hayes  commenced  her  regular  trips  to  points 
in  the  bav. 

**  Mean  of  10  months  and  30  days  only. 
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Thirty-three  cautionary  signals  were  displayed  during  the  year,  of 
which  number  twenty -seven  were  justified  and  six  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

« 

August  23,  1877. — Rough  weather  and  heavy  sea  reported  on  the  lake. 

September  6,  1877. — ^No  sailin^-vesselB  left  during  the  display.  Steamers  Gazelle  and 
Ferris  omitted  their  regular  trips. 

October  2  to  5,  1877. — Steamer  Ferris  remained  in  port.  The  propeUer  GazeUe  had  a 
rough  passage. 

October  7  to  9,  1877. — No  vessels  left  during  the  display. 

October  19  to  22,  1877. — ^No  saiUng-vessels  left  during  the  display.  The  yacht  John 
Bender,  jr^  went  to  pieces  east  of  Cedar  Point  hght-house.  The  crew  were  saved. 
The  scow  Clippers  Vision  was  water-logged. 

October  'it&to^,  1877. — ^Lake  very  rou^. 

April  22,  1878.— A  sqnaU,  accompanied  by  thunder  and  heavy  rain,  occurred  during 
the  display. 

April  24  and  25,  1878. — A  severe  squaU  blowing  down  telegraph  wires. 

June  7  to  9,  1878. — ^Lake  very  rough.    Steamers  were  delayed. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June 30, 1878....  5, 412 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 320 

Number  of  Forms  15  ^manifold)  issued  during  the  year  ending  June  30, 1878 ....  2, 282 
Number  of  Forms  2Sl  issued  during  the  year  ending  June  30,  1878 49 

Total 8,054 

SANDY  HOOK,  NEW  JERSEY. 
{Official  number^  112.] 

Latitude 40°  28' 

Longitude 74^    1' 

Elevation  of  barometer  above  mean  sea-level 29.25  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.000 

Mean  temperature  for  the  year  endmg  June  30,  1878 54*^.  4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.86  inches. 

The  oflftce  is  located  at  the  northeast  point  of  Sandy  Hook,  between 
the  east  beacon  light  and  the  ordnance  building. 

Private  P.  J.  Huneke,  who  was  in  charge  at  date  of  last  report,  was 
promoted  to  corporal  October  1^  1877,  and  to  sergeant  May  6, 1^78,  for 
attention  to  duty,  and  remains  in  charge  of  the  station.  Private  (jk)ss 
was  relieved,  on  account  of  sickness,  August  7,  1877,  and  replaced  by 
Private  R.  Chapman,  jr.,  who  has  been  prompt  and  attentive. 

The  office  at  this  point,  which  was  located,  at  the  date  of  last  report, 
in  the  office  building  of  th6  Engineer  Department,  was  moved,  on  the 
5th  and  6th  of  April,  1878,  to  the  building  of  the  Atlantic  and  Pacific 
Telegraph  Company,  situated  on  the  beach  on  the  northeast  i)oint  of 
Sandy  Hook,  N.  J.,  northwest  of  the  ordnance  office. 

The  house  is  a  two-story  frame  building,  with  a  tower  eight  feet  square 
and  sixteen  feet  high.  The  room  occupied  as  an  office  is  in  the  second 
story. 

The  instrument-shelter  is  located  in  front  of  the  northeast  window  of 
the  first  story  of  the  tower. 

The  anemometer  and  anemoscox>e  are  secured  upon  the  roof  of  the 
tower. 

The  cautionary  signals  are  displayed  from  a  jointed  pole  fifty -two  feet 
high,  which  is  situated  forty  feet  northVest  of  this  building. 

The  office  was  occupied  April  6, 1878.  The  removal  was  accomplished 
without  the  loss  of  an  observation  and  without  injury  to  any  instrument. 


REPORT   OF  THE   CHIEF   SIGNAL-OFFICER.  81 

The  following  extracts  are  made  from  the  semi-annual  reports  of  Ser- 
geant Haneke : 

The  interest  in  the  cantionary-signal  display  continues,  and  the  loss  of  the  head- 
light (cautionary  night  signal)  by  fire,  during  the  severe  storm  on  the  night  of  March 
2:\  to  24, 1878,  is  greatly  regretted  by  all  interested  in  signals  at  this  x>oint.  The  head- 
light showed  a  fine  light  a  distance  of  ten  to  twelve  miles,  as  it  could  be  seen  nicely 
from  the  Narrows,  and  as  well  if  not  better  than  the  flag  during  the  day,  which  is  not 
the  case  with  the  lanterns. 

The  commanders  of  sea-going  vessels  say  they  care  very  little  for  the  signals  in  New 
York  City ;  what  they  want  to  know  if  how  the  weather  is  outside ;  hence  the  inquiries 
are  made  of  the  Western  Union  operators  by  telegraph  whether  this  station  has  signals 
hoisted  or  not. 

The  cautionary  off-shore  signal  is  considered  here  of  the  greatest  importance  to  * 
navigation. 

The  agent  of  the  Associated  Preas  for  this  section,  Mr.  White,  stated  to  me  that,  as 
a  rule,  the  Signal-jService  reports  of  marine  disasters  were  far  ahead  in  time  of  any 
other  sources  of  information ;  that,  for  instance,  in  the  cases  of  the  schooners  Lizzie 
and  Namari  and  the  Carrie  8.  Hart,  and  the  bark  Nellie  T.  Guest,  the  first  knowledge 
he  ha<l  of  it  was  when  he  read  the  Signal-Service  report  of  the  same  in  the  papers, 
although  he  was  in  this  neighborhood  at  the  time. 

Seventy-nine  cautionary  signals  were  displayed  daring  the  year,  of 
wlueh  number  fifty-seven  were  reported  justified  and  twenty-two  not 
justified. 

Of  thirty  cautionary  off-shore  signals  displayed  during  the  year, 
twenty-three  were  justified,  three  justified  as  to  direction,  and  four  not 
justified. 

lu  regard  to  some  of  the  storms  for  which  signals  were  ordered.  Ser- 
geant Huneke  submits  the  following  remarks: 

Jannarp  1,  leJ78. — Severe  northeast  gale  (maximum  velocity  48  miles).  Vessels  re- 
mained in  harbor  during  display  of  cautionary  signals  until  off-shore  signals  were 
hoisted,  when  ocean  steamers  and  a  few  .sailing-vessels  went  to  sea.  No  damage  done 
to  shipping. 

January  22-24, 1878. — Severe  northwest  gale,  (maximum  velocity  64  miles).  Schooner 
Eva  Holmes,  after  losing  two  of  her  anchors,  was  diiven  ashore  three  miles  south  of 
this  station.  Captain  Borden  says:  When  I  saw  the  signal  hoisted  I  made  all  possible 
preparation  for  rough  weather ;  but  the  gale  was  too  heavy.  The  Holmes  got  off 
'withont  material  damage  on  the  25th. 

January  30  to  Februarif  1, 1878. — Severe  northeast  gale  (maximum  velocity  76  miles), 
accmnpanied  by  snow,  sleet,  and  rain.  Brig  Ella  M.  Tucker,  with  cargo  of  coffee 
from  Rio  Janeiro  for  New  York,  came  ashore  near  life-saving  station  No.  6.  Vessel 
and  cargo  total  loss.  Crew  saved  by  crew  of  life-saving  station  No.  6.  Signal  Serv- 
ice, Western  Union,  and  Atlantic  and  Pacific  telegraph  lines  and  poles  wasned  away 
at  the  Highlands.  The  high  tide  and  heavy  sea-swell  destroyed  the  track  of  the  New 
Jersey  Southern  Railroad  between  the  highlands  of  Navesink  and  Seabright  for  a  dis- 
tance of  two  miles,  washing  the  rails  and  ties  into  the  Shrewsbury  River.  The  Siren 
bnoy,  east  of  this  station,  Vas  carried  over  ten  miles  from  its  anchorage  and  thrown 
aahore  about  half  a  mile  north  of  life-saving  station  No.  2. 

Febrwary  9-10,  1878. — Schooner  Thomas  G.  Smith  went  ashore  directly  in^front  of 
life-saving  station  No.  8.    Vessel  and  cargo  total  loss.    No  lives  lost. 

February  21-22,  1878. — ^About  1  a.  m.  February  22,  during  a  severe  east  gale  and 
dense  fog,  while  a  heavy  sea  was  running,  schooner  Clements,  with  oysters  from  Vlr- 
jginia  for  Keyport,  went  ashore  about  two  miles  north  of  Wreck  Fond  Inlet.  Cargo 
total  loss.  No  lives  lost.  Three-masted  schooner  Maggie  McDonald  (cargo  pine  lum- 
ber and  gunpowder),  from  Philadeh)hia  for  New  York,  was  wrecked  about  5  a.  m.  Feb- 
ruary 22  about  two  miles  north  of  Squan  Village,  life-saving  crew  of  station  No.  9 
assisted  crew  and  passengers  ashore.  Vessel  broke  up  soon  after  she  struck.  Fart  of 
cargo  was  saved.  Information  of  the  above  wrecks  was  given  to  tugs  and  wrecking 
Nteamer  Relief  immediately  after  the  news  reached  this  station.  Private  Chapman 
opened  station  at  Shark  River,  near  the  wrecks,  and  sent  detailed  reports. 

March  2-3.  1878.^^1oop  L.  C.  Wallace,  of  Absecom,  N.  J.,  came  ashore,  at  12.15 
a.  m.  March  3,  about  one-third  of  a  mile  south  of  life-saving  station  No.  1,  whose 
crew  assisted  to  get  her  off  safely.    Weather  foggy  and  rainy. 

March  2»l-26, 1878. — Severe  northwest  gale  attended  by  snow  (maximum  velocity 
.S4  miles).  The  cautionary  night  signal  (head-light)  was  destroyed  by  fire  during 
the  storm  on  the  night  of  the  24th  and  25th. 

June  22f  1878. — Austrian  bark  Nicolo  Tomasso,  from  Trieste  for  New  York,  ran 
agronnd  on  Flinn's  Knoll — towed  off  without' having  sustained  serious  damages. 

6  8ia 
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The  ro})air  sectiou  of  the  Sisual  Service  coastline  allotted  to  this  station,  extending 
from  Sandy  Hook  to  north  side  of  Barnegat  Inlet,  liaM  not  worked  as  well  as  it  did  in 
the  six  mouths  ending  December  31,  1877,  but  the  trouble,  with  a  few  exceptions,  has 
been  quickly  repaired. 

In  conclusion,  I  should  state  that  the  officers  of  the  Engineer  and  Ordnance  Depart- 
ment at  this  point  have  shown  a  very  kind  disposition  towards  the  service,  and  this 
station  is  under  many  obligations  for  favors  and  assistance  received  from  them. 

PUBLICATIONS. 

Number  of  Forms  15  ^manifold)  issued  during  the  year  ending  June  30,  1878 100 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  187H 4 

Total 104 

SAN  FEANCISCO,  CALIFORNIA. 
[OffUn^il  number  J  29.] 

Latitude 37©  47'  35" 

Longitude 122°  26'  15" 

Elevation  of  barometer  above  mean  sea-level 60  feet . 

Mean  barometer  for  the  year  en<lin|»  June  30,  1878 29.9&1 

Mean  t-emperature  for  tho  year  ending  June  30,  1878 56^.6 

Amount  of  rain-fall  for  t  he  year  ending  June  30,  1878 35.18  inches. 

The  office  is  situated  in  room  42  Merchant'  Exchange. 

On  November  6, 1S77,  Sergeant  S.  W.  Beall,  who  had  been  in  chaige  of 
this  station  since  June  30,  1874,  was  relieved  and  ordered  to  Albany, 
N.  Y.,  and  replaced  by  Sergeant  Brinsinade  from  Chicago.    Private 
Cochran,  the  tissistant,  was  ordered,  Jmie  29, 1878,  to  take  charge  of  the 
Sacramento  station,  during  absence  of  Sergeant  Watkps. 

The  station  has  not  been  inspected  since  date  of  last  report. 

Ko  change  has  baen  made  in  the  location  of  this  olttce  or  position  of 
the  instruments  during  the  year. 

Since  the  date  of  last  report,  regular  reports  have  been  received  fit>in 
the  following  additional  stations,  viz,  Boise  Citj^,  Deadwood,  Olympia, 
Pioche,  lied  Bluff,  Eoseburg,  Sacramento,  Winnemiicca,.and  Umatilla, 
and  reports  from  all  southern  and  Arizona  stations  have  been  discon- 
tinued. 

Extracts  irom  the  semi-annual  reports  from  this  station : 

A  considerable  amount  of  interest  in  the  service  is  manifested  by  the  citis^us  in  gen- 
eral, and  many  inquiries  are  made  at  this  office  for  back  meteorological  data,  and 
especially  the  amount  of  rain-fall,  which  is  very  closely  watched  and  recorded  through- 
out the  Stat€. 

Report*  are  furnished  to  three  daily  and  five  weekly  papers,  and  fourteen  copies  of 
Forms  22  are  furnished  to  the  press  monthly,  and  are  published  in  fuU  or  a  synopsis 
given. . 

Monthly  means  have  been  forwarded  to  office  of  the  Chief  Signal-Officer  by  mail 
each  month,  from  an  average  of  over  ninety  stations  on  the  Une  of  the  Central  Pacific 
and  South  Pacific  Railroad  and  connecting  branches,  and  since  April  1  the  means  from 
Roseburg,  Red  Blufi",  Portland,  Olympia,  San  Diego,  Los  Angeles^  and  YisaUa  have 
been  telegraphed  to  this  station  and  forwarded  ttom  here  by  mall  on  the  Ist  of  thet 
month. 

Steamers  of  the  Pacific  Mail  and  Occidental  and  Oriental  Steamship  Lines  have  been 
taking  observations  at  sea,  and  the  baromet-ers  of  these  vessels  are  compared  with  the 
station  barometer  when  they  arrive  at  this  port.  A  large  standard  barometer  for  such 
comparison  has  been  received,  and  put  up  in  a  case  in  the  Merchants'  Exchange  read- 
ing-room on  June  29th. 

PUBLICATIONS. 

Number  of  Balletins  (manifold)  issued  during  the  year  ending  June  30,  1878 2, 236 

Number  of  Local  Reports  issueid  during  the  year  ending  June  30.  1878 1, 377 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 164 

Total 3,777 
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SANTA  Ffi,  NEW  MEXICO. 
[Ojfficial  number  J  69.] 

Latitnde 35°  41' 

Longitude 106°  10' 

Eleyation  of  barometer  above  mean  sea-level 6,851  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.793 

Mean  temperature  for  the  year  ending  June  30,  1878 47o.l 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 15.11  inches. 

The  office  is  located  on  the  ground  floor  of  Johnson'Building,  on  east 
side  of  Main  plaza. 

Sergeant  B.  F.  Hough  was  in  charge  of  station  from  date  of  lastA*eport 
until  December  8,  when  he  was  relieved  and  discharged  the  service  at 
his  own  request^  and  Sergeant  M.  Frost  was  assigned  to  the  station,  and 
remained  in  charge  until  March  23, 1878,  when  by  order  of  the  Chief 
Signal-Officer  the  station  was  placed  under  the  immediate  supervision  of 
the  officer  in  charge  of  the  New  Mexico  division  of  the  United  States 
Military  Telegraph  lines.  Sergeant  Frost  has  continued  to  be  observer, 
and  has  given  satisfaction. 

On  March  27, 1878,  the  office  was  removed  from  Sena  Building  to  office 
United  States  Military  Telegraph  line  in  Johnson  Building. 

Extracts  from  the  semi-annual  reports  from  this  station : 

Owing  to  the  presence  of  many  visitors  and  several  surveying  parties  in  Santa  F6 
duriin;  the  past  six  months,  more  central  location  of  the  office.  &c,j  more  interest  is 
manifested  in  the  service  by  citizens.  Immigrants  and  railroaa  men  have  frequently 
called  for  information.  Four  aneroid  barometers  and  several  thermometers  have  been 
compared  with  standard  instruments  at  the  station,  and  on  the  whole  I  must  say  the 
benefits  of  the  service  are  beginning  to  be  appreciated. 

Forms  22  and  weekly  reports  of  means  and  other  items  have  been  regularly  published 
by  the  Santa  F^  New  Mexican,  the  only  newspaper  in  the  town. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 179 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 23 

Total 202 

SAVANNAH,  GEOEGIA. 
[Official  number y  22.] 

Latitude 32°  5' 

Longitude *. 81©  8' 

Elevation  of  barometer  above  mean  sea-level : 87  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.036 

Mean  temperature  for  the  year  ending  Jnne  30, 1878 68^.3 

Amount  of  rain-faU  for  the  year  ending  June  30, 1878 52.44  inches. 

The  office  is  located  in  room  No.  13,  third  floor  of  Commercial  Build- 
ing, southeast  comer  of  Bay  and  Drayton  streets. 

Sergeant  J.  T.  Downes  was  relieved  by  Sergeant  Popple,  April  13. 
1878,  and  granted  five  months  ftirlough,  with  permission  to  go  beyona 
the  sea.  Private  H.  AVhite,  the  assistant,  was  replaced  by  Private 
TruesdelT,  December  3, 1877,  and  ordered  to  duty  at  office  Chief  Signal- 
Officer. 

The  station  was  inspected  by  Lieutenant  McClellan,  Fifth  Infantry, 
and  acting  signal-offlcer,  in  March,  1878,  and  was  found  by  him  in  excel- 
lent order. 

The  Morning  [News,  the  only  paper  issued  in  the  city,  publishes  a 
local  report  and  all  items  of  interest  relating  to  the  service. 
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The  station  has  been  frequently  inspected  by  the  members  of  the 
meteorological  committee,  who  commend  its  workings. 

Xo  change  has  been  made  in  the  location  of  the  office  or  any  of  the 
instruments. 

Eighteen  cautionary  signals  were  displayed  during  the  year,  of  which 
ten  were  reported  justified,  and  eight  not  justified. 

Of  two  cautionary  off-shore  signals  displayed,  one  was  ftilly  justified, 
and  one  justified  as  to  the  direction  of  the  wind. 

The  sergeant  jremarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

Ootoker  1  to  4, 1877. — ^The  rice  auil  oottou  iuterests  were  greatly  affected  by  the  Htoriii. 
The  steaniBhip  Magnolia  waB  k>st  off  Cape  Hatterae.  Terrible  weather  has  prevailed 
north  of  this  point  since  the  1st  instant. 

January  4  and  5.  1878. — Some  damage  was  done  to  balldlngH  in  the  eity. 

Febrmiry  90  to  z2^  1878. — Huoh  intercut  wai»  taken  in  the  display.  Many  vessels 
leouained  inport. 

Februanf  26  to  28, 1878. — ^This  signal  was  greatly  appreciated.  Two  schooners  are 
ashore  off  Tybee. 

March  27  to  39^  1878. — lilen  connected  with  foreign  vessels  visited  the  oAce  and  com- 
mented favorably  on  the  great  value  of  the  signal. 

TVBIACATIONH. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1878....  5, 511 

Number  of  Local  Reports  issued  during  the  year  ending  June  30. 1878 321 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  187o 42 

Total 5.?74 

SHRBVBPORT,  LOUISIANA. 

[Official  number^  72.] 

Latitude 32°  30' 

Longitude 93°  45' 

Elevation  of  barometer  above  mean  sea-level 205  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.998 

Mean  temperature  for  the  year  endmg  June  30,  1878 65^.9 

Amount  or  rain-fall  during  the  year  ending  June  30, 1878 63.30  inches. 

The  office  is  located  on  the  second  floor  of  Martin's  Building^  comer  of 
Milam  street  and  Martin's  alley. 

Sergeant  J.  B.  Campbell  continues  in  charge.  He  has  no  assistant. 
Lieutenant  McClellan  inspected  the  station  m  May,  1878,  and  it  was 
found  in  excellent  condition.  A  river-gauge  is  much  needed  here,  as  at 
present  the  sergeant  is  obliged  to  estimate  the  rise  and  fall  of  Hie  river, 
and  has  no  means  of  measuring  it  with  accuracy.  This  is  done  with 
every  possible  care,  a  graduated  stick  being  used.  It  is  proposed  to 
erect  a  gauge  very  shortly. 

Tbece  has  been  no  change  in  the  location  of  the  offi^ce  or  position  of 
instruments  since  last  report. 

The  Tinies.a  morning  paper,  has  published  the  local  reports  with  great 
regularity.    The  Sunday  Herald  has  published  the  reports  occasionally. 

Highest  water  in  the  river^  25  feet  11  inches,  oceurrbd  on  January  31, 
1878  ]  lowest  water,  2  feet  6  inches,  on  October  15, 1877. 

PUBLICATIONS. 

Number  of  Local  Reports  iMued  during  tlie  year  ending  Jnne  30, 1878 400 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 60 

Number  of  Forms  26  issued  during  the  year  ending  June  30, 1878 2,  V^S 

Total 2,59S 
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SMITHVILLE,  NOBTH  CABOLINA. 


■w 


[OffieicU  number^  133.] 

Latitude 33°  55' 

Longitude 78°    l' 

Elevation  of  barometer  above  mean  nea-le vol • 32.7  feet. 

Mean  barometer  for  the  year  endiuj;  June  30,  1878 30.049 

Mean  temperature  for  the  year  endiig  June  30, 1878 64^.2 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 63.78  inches. 

The  office  is  situated  in  Mr.  W.  J.  Potter's  hoitse,  Front  street. 

Sergeant  Seyboth  took  charge  of  this  station  July  13, 1878,  relie\ing 
Sergeant  Ralston,  who  was  transferred  to  Wilmington,  IS.  C.  There  is 
one  assistant  at  this  station. 

Tlie  section  of  sea-coast  telegraph  line  between  Smithville  and  Wil- 
mington is  kept  in  repair  by  the  men  on  duty  here. 

This  station  was  inspected  by  Lieutenant  Allen  in  July,  1877,  and  by 
Lieutenant  McClellan  in  February,  1878.  It  was  found  in  excellent  con- 
dition. \ 

Location  of  office  and  position  of  instruments  remain  unchanged  since 
date  of  last  reiK)rt. 

No  reports  are  received  at  this  station,  and  no  bulletins  or  other  pub- 
lications are  issued. 

Owing  to  the  immediate  Aicinity  of  the  bar  and  ocean  to  this  harbor, 
&nd  to  the  &ct  that  all  vessels  to  or  from  Wilmington  have  to  pass  it, 
the  cautionary  signals  are  of  more  than  ordinary  importance  to  masters 
and  pilots,  and  have  been  heeded  with  but  one  or  two  exceptions. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

The  Norwegian  bark  Cito  went  to  sea  on  the  morning  of  October  2,  despite  the  sig- 
nal, and  retmned  to  this  )M>rt  on  October  6,  badly  damaged  and  in  a  leaking  conm- 
tion,  having  been  caught  in  the  severe  storm  of  Oetober  4. 

The  resident  pilots  placid  the  fullest  confidence  in  the  storm  warnings. 

The  telegraph  line  to  Wilmington  has  stood  remarkably  well  during  severe  weather, 
snd  has  oonse(|nently  occasioned  small  expense  and  trouble.  All  necessary  facilities 
for  the  transmittal  of  shipping  messages  have  been  given  free  of  charge,  and  the  serv- 
ice is  deservedly  popular  for  it.  It  would  be  difficult  to  overestimate  the  pecuniary 
and  other  advantages  which  this  work  has  conferred  upon  owners,  masters,  brokers, 
pilots,  and  others.  The  line  has  also  been  valuable  to  government  interests,  as  for  the 
rapid  movement  and  o<mceutratiou  of  troops  during  uie  July  riots  and  for  revenne 
purposes. 

International  signals  are  at  times  brought  into  use  in  communicating  with  vessels 
in  the  harbor  or  anchored  off  the  bar.    They  have  proved  useful  in  several  ways. 

Greneral  service  code  siguals  are  used  in  communicating  with  the  United  States  rev- 
enue-cutter stationed  here,  often  to  the  advantage  of  the  revenue  service. 

This  is,  in  fact,  a  general  utility  and  information  office  for  everybody  connected  with 
shipping  interests,  and  masters,  pilots,  steamboatmen,  &c.,  can  be  found  here  on 
bnsinetis  at  all  hours  of  the  day. 

Thirty-two  cautionary  siguals  were  displayed  during  the  year,  of  which 
nmnber  twenty-three  were  justified  and  nine  not  justified.  Of  six  cau- 
tionary oflF-shore  signals  displayed,  four  were  justified  and  two  as  to  direc- 
tion only. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  19  to  21,  1877. — ^No  vessels  lefb  port  during  the  display. 

Sq^temher  28  to  30,  1877. — Heavy  wind  and  sea. 

Chtoher  2  to  5,  1877.-^Terrible  weather  and  heavy  sea.  Bark  Cito  returned  to  port 
withoat  sails,  and  mainmast  broken. 

December  29  to  31,  1877. — Heavy  gale  reported  outside. 

January  3  f o  5.  1878. — 'So  vessel  left  until  the  off-shore  signal  was  hoisted. 

FiifruoTjf  9  to  12, 1878. — ^The  United  States  revenne  steamer  Colfax  started  for  sea, 
but  had  to  letam  owinsr  to  the  heavy  sea  on  the  1)ar. 

Febrmrjf  20  to  28, 1878.— The  Qerman  bark  Margaretha  went  ashore,  but  floated  off 
at  high  water. 

June  10,  1878. — ^The  schooner  Alabama  went  ashore  on  Frying  Pan  Shoals.  Tele- 
£^phic  communication  with  Wilmington  interrupted. 
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SPEINGFIELD,  MASSAOHUSEGOTS. 
[Official  number y  110. J 

Latitude 439  6' 

Longitude 72°  36' 

Elevation  of  baromeler  above  mean  Bea^level 1 119.88  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.923 

Mean  temperature  for  the  year  ending  June  30, 1878 52o.l 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 54.08  inches. 

The  office  is  located  in  Haynes  Opera  building,  soatheast  comer  of 
Main  and  Pynchon  streets. 

Ko  changes  have  been  made  in  the  working  force,  the  location  of  office, 
or  position  of  instruments. 

Tabular  reports  of  the  observations  have  been  Aimished  to  the  daily 
papers  and  regularly  published  by  them.  ' 

Ko  telegraphic  reports  are  received  at  this  station,  and  consequently 
no  bulletms  are  issued. 

The  station  was  not  inspected  during  the  past  year. 

The  following  extract  is  made  from  the  semi-annual  report  of  Sergeant 
Welsh : 

There  are  many  who  derive  great  benefit  from  the  service  at  this  point ;  among  the 
first  to  be  tiamed'  are  the  railroad  coi-porations,  from  whom  I  receive  frequent  requests 
for  data  from  our  reports,  to  enable  tliem  to  acynst  questions  of  damage  in  the  ship- 
ments of  produce,  &c.  The  station  is  also  of  benefit  to  the  frnit-dealersy  of  which  there 
are  a  large  number  in  the  city,  and  who  unanimously  acknowledge  the  help  they  re- 
ceive  from  the  reports. 

SAINT  LOUIS,  MISSOURI. 
]0ffi4!ial  number y  66.] 

Latitude 38037'28'' 

Longitude : 90ci5'16" 

Elevation  of  barometer  above  mean  sea-level 543.54  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.970 

Mean  temperature  for  the  year  ending  June  30,  1878 58^.6 

Amount  oi  rain-fall  for  the  year  ending  June  30,  1878 41.68  inches. 

The  office  is  located  at  the  northwest  comer  of  Sixth  and  Locust 
streets. 

Sergeant  William  Finn  is  in  charge  at  date  of  tliis  report.  He  has 
three  assistants,  one  of  whom  is  a  printer.  Three  hundred  and  seventy-one 
post-offices  and  twelve  persons  are  supplied  with  Farmers'  Bulletins  from 
this  distributing  center. 

Two  assistants  have  been  transferred  since  last  report  to  duty  at  office 
of  the  Chief  Signal  Officer. 

The  station  was  inspected  in  May  by  Lieutenant  Buchanan,  who  found 
it  in  satisfactx)ry  condition. 

The  records  of  the  office  are  frequently  sought  for  settlement  of  dis- 
puted questions,  both  in  the  courts  and  by  railroad  companies.  By  the 
latter  in  relation  to  damage  to  goods  shipped  over  their  roads. 

Observations  on  temperature  of  water  have  been  discontinued  since 
April  5, 1878. 

Reports  of  the  stage  of  water  at  Yankton,  Omaha,  and  Leavenworth 
have  been  sent  since  May  16,  to  the  engineer  in  charge  of  construction 
of  bridge  at  Glasgow,  Mo. 

The  report  furnish^  to  the  board  of  health  is  highly  regarded  by  that 
body.  Medical  men  in  general  are  giving  increased  attention  to  meteor- 
ological statistics  in  their  relation  to  the  health  of  the  community.    The 
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interest  in  the  service  is  uiiabated.  All  classes,  from  the  pleasure  seeker 
to  the  grain  merchant,  have  a  very  strong  interest  in  the  weather  reports. 

The  operations  of  the  latter  are  largely  governed  by  the  weather,  while 
the  excursions  and  other  out-door  amusements  of  the  former  are  in  doubt- 
ful weather  almost  entirely  regulated  by  information  received  at  tliis 
office.  At  the  cotton  exchange  the  desire  for  increased  reports  from 
the  "  cotton  belt  ^  continues. 

The  press  maintains  a  very  friendly  spirit  toward  the  service. 

Reports  are  published  in  the  two  most  important  daily  pai)ers  and 
partially  in  eight  othera. 

Highest  water  in  the  river,  26  feet  C  inches,  occurred  on  July  4,  1877, 
and  lowest  water,  6  feet  10  inches,  on  October  4,  1877. 

PUBLICATIONS. 

Number  of  Farmers*  Bulletins  issued  duiinpr  the  year  eudiiiM^  Juue  30,  1878. ..  169, 848 
Number  of  Bulletius  (manifold)  issued  during  the  year  enthng  June  30,  1878.      6, 746 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1878 *i,  568 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  Jime  30,  1878.      2, 130 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1878 33t) 

Number  of  Forms  26  issued  during  the  year  ending  June  30,  1878 2, 955 

Total — 184,580 

SAINT  MASK'S,  FLORIDA. 

[Official  number  J  24.] 

Latitude 30^  10' 

Longitude 84°  12' 

Elevation  of  baromft«r  above  mean  sea-level 15  feet^. 

Mean  barometer  for  the  year  ending  Jime  30,  1878 ....J 30. 025 

Mean  temperature  for  the  year  ending  .June  30,  1878 66<^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878  .'. 77.55  inches. 

The  office  is  located  J  mile  north  of  Saint  Mark's  Row. 

Sergeant  J.  A.  Cody  was  relieved  by  Sergeant  A.  C.  Dobbins  on  May 
4, 1878,  and  ordered  to  Vicksburg,  Miss.,  for  duty. 

Lieutenant  McCleUan  inspectecl  the  station  in  April,  1878.  It  was 
found  in  good  condition.  Very  little  interest  is  manifested  in  the  serv- 
ice at  this  point. 

No  change  has  been  made  in  the  location  of  the  office  or  any  of  the 
instruments. 

There  is  no^assistant  on  duty  at  this  station,  nor  is  one  required,  ex- 
cept to  avoid  an  interruption  in  case  of  sickness. 

This  being  a  very  unliealthy  locality,  great  danger  exists  that  serious 
interruption  in  reports  may  occur  from  this  cause. 

No  reports  from  other  stations  are  received  here.  Those  from  this 
station  have  been  forwarded  with  regularity. 

Extracts  from  the  semi-annual  reports  of  the  sergeant : 

Cautionary  signaU  have  been  dinplayed  aa  directed  by  telegrams  from  the  Office 
Chief  Signal  Officer.  No  known  lieneflts  have  been  observed.  There  is  no  commerce, 
and  the  statiou  Ijein^  nine  miles  from  the  Gulf,  signals  are  not  visible  from  that  point. 

Sixteen  cautionary  signals  were  displayed  during  the  year,  of  which 
number  nine  were  reported  justified  and  seven  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  one  of  these  displays : 

October  1  to  4,  1877. — ^The  crops  throughout  the  State  were  greatly  damaged.  The 
tide  rose  13  feet  above  the  mean. 
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SAINT  MICHAEL'S,  ALASKA. 
[Offieial  number  y  119.] 

Latitude 63°  43' 

Longitude 161°    0' 

Elevation  of  barometer  above  mean  sea-level - 30  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 •29.650 

Mean  t^mperatnre  for  the  year  ending  J«ne  30, 1878 ...— *24.<^6 

Amount  of  rainfall  for  the  year  ending  June  30, 1878 *  11.06  inches. 

The  office  is  located  in  the  building  of  the  Alaska  Commercial  Com- 
pany. 

Private  E.  W.  Kelson,  Signal  Corps,  U.  S.  A.,  arrived  at  Fort  Saiiit 
Michael's,  Alaska,  July  14,  1877,  and  relieved  Private  L.  M.  Turner. 
He  reports  that  he  foimd  the  station  and  property  in  good  condition, 
with  the  exception  of  such  things  as  have  been  reported  as  unfit  for 
use  in  Private  Turner's  final  report  of  property  on  hand. 

Eight  meteorological  observations  have  been  taken  daily  at  this  station, 
and  therecords  of  these  observations,  for  the  year  ending  June  30, 1878, 
have  been  received  at  the  Office  of  the  Chief  Signal  Officer. 

No  change  has  been  made  in  the  location  of  any  of  the  instruments 
except  the  anemometer,  which  has  been  moved  to  the  west  end  of  the 
house  occupied  as  an  office,  and  mounted  on  a  longer  x>o8t.  This  change 
was  made  in  order  to  prevent  current*  of  aii*  caused  by  neighboring 
houses  affecting  the  instrument. 

SAINT  PAUL,  MINNESOTA. 

[  Official  number y  39.] 

Latitude : ..^ ^ 44^  53' 

Longitude ^ ^.,.  93P    5' 

Elevation  of  barometer  above  mean  eea-level 705.50  feet. 

Mean  barometer  for  the  year  endlnff  June  30,  1878 29.874 

Mean  temperature  for  the  year  ending  Jane  30,  1878  ....*. ^. ...      48^5. 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 123. 44  inches. 

The  office  is  located  in  Ingersoll  Block,  comer  of  Waba«ha  and  Third 
streets. 

Sergeant  S.  J.  Lewis  was  ordered  from  Oswego,  N.  Y.,  to  this  station 
December  8, 1877,  and  Sergeant  Barnes  transferred  to  Oswego.  Cor- 
poral MoOarty,  the  aissistant  at  this  station,  wa«  transferred  to  Denver 
October  20, 1877,  on  account  of  ill  health.  Since  Corporal  McCarty  left 
there  has  been  no  assistant  on  duty  here,  and,  although^one  has  been 
asked  for,  the  request  cannot  at  present  be  granted.  The  station  was 
inspected  by  Lieutenant  Buchanan  in  February',  1878,  and  was  found  in 
excellent  condition. 


ing  the  latter  part  of  December. 

The  office  and  insti-uments  were  removed  from  78  West  Third  street 
to  its  present  location  in  Ingersoll  Block,  comer  of  Third  and  Wabasha 
streets,  on  April  24,  by  authority  of  the  Chief  Signal  Officer,  dated  April 
16, 1878. 

Extracts  from  the  semi-annual  reports  from  this  station : 

The  Mississippi  River  at  this  ]>oint  opened  February  28,  making  the  total  number 
of  days  which  ihe  river  was  blockaded  by  ioe  during  the  winter  of  1877  and  1878, 
eighty.  The  steamboat  Arkansas,  from  Saint  Lonis,  arrived  here  on  Mai'ch  20,  being 
the  first  arrival  of  the  season  which  had  passed  through  Lake  Pepin. 

*  Observations  commenced  July  15,  1877. 
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4  • 

The  stage  of  warter  has  not  been  high  dnring  the  spring  and  snmmer,  btit  enffloient 
for  all!  navigation  pnri>08e8. 

The  people  of  the  Northwest,  and  this  city  in  particular,  are  deeply  interested  in  the 
work  of  the  Signal  CorpH. 

On  0{^t<»ber  29,  1877,  Sergeant  J.  O.  Banies  availed  himself  of  thirty  days'  leave  of 
absence  granted  Octooer  ti,  1877. 


PUBLICATIONS. 


• 


Number  of  Bulletins  (manifold)  issued  dniing  the  year  ending  June  30,  1878 ...«  4, 966 

Numl>er  of  I^ocal  Re]>orts  issued  during  the  year  endiug  June  36, 1878 190 

NumlM»r  of  Forms  22  issued  during  the  year  ending  June^O,  1878 84 

Total 5,240 

THATCHER'S  ISLAII^D,  MASSACHUSETTS. 

[  Official  .number^  125.] 

Latitude 420  26\ 

Longimdo 70°  34' 

Elevation  of  barometer  al)ove  mean  sea-level 49  feet. 

Mean  barometer  fur  the  year  ending  June  30,  1878 • 29.970 

Mean  Tfui^ieratur**  for  the  year  ending  June  30,  1878 49°. 0    ' 

Amount  ot  rain-fall  for  the  yt»ar  ending  June  30, 1878 46.17  inches. 

Tbe  office  is  located  near  the  central  part  of  the  island. 

Coii)oral  Edmiuid  Davis  is  still  in  charge  of  the  station,  and  continues 
to  give  satisfaction. 

Telegraphic  reports  are  fiot  made  from  this  station.  The  cable  con- 
necting the  island  with  the  mainland  has  been  ont  of  order  three  times 
daring  the  past  yeai',  the  annor  wires  having  been  worn  away  by  rub- 
bing in  the  stony  bottom  of  the  bay.  In  each  case  the  cable  has  been 
repaired  as  promptly  as  i)ossible,  and  in  the  mean  time  cautionary  signal 
orders  have  been  signaled  from  tlie  mainland. 

Porty-six  cautionary  signals  were  displayed  during  the  year,  of  which 
number  thirty-two  were  juHtifled  and  fourteen  not  justified. 

Seventeen  cautionary'  oflf-shore  signals  displayed  during  the  year; 
eleven  were  justified,  and  four  justifi^  as  to  direction  only,  and  two  not 
justified. 

Cori>oral  Davis  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  6,  1877. — Very  heavy  sea  mnning. 

September  21'  and  2*2,  1877. — Ninety-three  vesuelM  in  sight  wlien  the  signal  wa« 
hoisted.     All  made  harbor. 

October  3  to  6,  1877. — AU  vessels  made  for  harbor  when  the  signal  was  hoisted. 

October  21  to  23,  lri77. — ^The  cable  was  badly  damaged  by  tbe  storm. 

Sorember  18  to  2(),  1877. — A  lumber  schooner,  water-logged,  was  towed  into  Roek- 
port  Harlior. 

December  30,  1877,  to  January  1,  lK7Ji'. — The  steamer  City  of  Poi*tland  was  obliged 
to  put  bark  to  Gloucester  on  account  of  the  storm. 

January  4  to  6,  1878. — Heavy  snow  and  win<l  stonn.  The  schooner  Julia  Newell 
drove  ashore  two  miles  southwest  of  the  island.    The  vessel  and  cargo  are  a  total  loss. 

Jamtary  10  to  12,  1878. — ^Highest  sea  mnning  that  has  l»een  known  since  the  opening 
of  the  station. 

TOLEDO,  OHIO. 
[Offi^nal  number y  35.] 

Latitude AV>  40' 

Longitude 83°  32^ 

Elevation  of  barometer  above  mean  sesrlevel 640.7  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 29.946 

Mean  temperatnre  for  the  year  ending  June  30,  1878 54^    0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 34.66  inches. 
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Tlie  office  is  located  at  the  southeast  comer  of  Sammit  and  Madison 
streets. 

Sergeant  W.  Line  has  been  in  charge  of  station  since  date  of  last 
report.  lie  has  one  assistant.  Private  Connor  was  relieved  from  duty 
at  this  point  April  10, 1878,  and  ordered  to  Fort  Whipple,  Va.,  for  pro- 
motion. 

The  station  was  inspected  by  Lieutenant  Buchanan,  who  found  it  in 
good  conditio^. 

On  December  18, 1877,  Sergeant  W.  Line  reports  the  closing  of  naviga 
tion  at  this  port.    The  barge  Mary  Barton  was  the  last  vessel  to  arrive. 
The  last  to  report  was  the  scow  Minnie,  on  December  7,  1877. 

The  rain-gauge  was  moved  to  a  more  exposed  position,  four  feet  higher 
than  it  formerly  occupied,  by  Lieut.  J.  A.  Buchanan,  inspector,  on  Feb- 
ruary 6.    No  other  change  has  been  made  in  the  iK)8itions  of  instruments. 

Of  thirty-four  cautionary  signals  displayed  during  the  year,  fifteen  were 
reported  as  justified  and  nineteen  not  justified  at  this  place. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

October  10  and  11,  1877. — Severe  storm  ou  the  lake.    Some  damage  to  vessels. 

April  8  to  11,  1878. — An  ice-house  was  blown  down  during  the  display,  and  great 
damase  was  done  to  fences  and  trees. 

Apnl  24  and  25.  1878. — Great  damage  was  done  to  buildings  by  this  gale. 

Majf  2, 1878. — One  house  was  blown  down,  and  other  damage  done  throughout  the 
city. 

June  2  and  3, 1878. — ^A  severe  thnmler-storm  occurred  during  the  display.  A  bam 
and  several  telegraph  offices  were  struck  by  lightning  and  burned. 

PUBLICATIONS. 

Number  of  BuUetins  (manifold)  issued  during  the  year  endingJnne  30,  1878  ....  3, 59S 
Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 120 

Total 3,718 

TYBEB  ISLAJSTD,  GEORGIA. 
[Official  number y  121.] 

Latitude 32o  0' 

Longitude 80°  52' 

Elevation  of  barometer  above  mean  sea-level 2ti  feet  8  inches. 

Mean  barometer  for  the  year  ending  June  30,  1878 ^ 30.029 

Mean  temperature  for  the  year  ending  June  30,  1878 66^  5' 

Amount  or  rain-fall  for  the  year  ending  June  30,  1878 59.49  inches. 

The  office  is  located  at  the  northern  end  of  Tybee  Island,  on  a  small 
hill  about  10  or  15  feet  above  spring-tide  mark,  150  feet  from  the  beach. 

The  station  was  inspected  by  Lieutenant  McClellan  in  March.  1878, 
and  was  in  good  condition,  everything  being  clean  and  neat.  The  in- 
spector reported  that  the  office-room  was  not  sufficient,  and  recom- 
mended that  an  additional  ix)om  be  added  to  the  building  occupied,  and 
that  some  other  changes  be  made.  Sergeant  Popple,  the  only  enlisted 
man  on  duty  here,  requested  a  change  of  station^hich  request  was  ap- 
proved by  Lieutenant  McClellan,  and  Sergeant  Hathaway  was  ordered 
to  the  station,  Sergeant  Popple  being  transferred  to  Savannah.  This 
station  is  a  subordinate  signal  station  to  Savannah,  the  cautionary  sig- 
nals being  hoisted  here  whenever  ordered  for  Savannah; 

No  change  has  been  made  in  the  location  of  the  office  nor  in  the  in- 
struments, excepting  the  wind- vane,  which  was  transferred  from  a  pole 
(damaged  by  the  storm  of  June  8)  near  the  office,  to  a  pole  on  the  roof 
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of  the  office,  having  about  the  same  exposure  as  before,  and  making  a 
much  better  appearance. 
Mr.  H.  J.  Yallian  was  in  charge  of  station  from  December  23  to  28/ 

1877,  during  absence  of  Sergeant  W.  S.  Popple  for  re-enlistment. 

Of  seventeen  cautionary  signals  displayed  diuing  the  year,  twelve 
were  reported  justified  and  five  not  justified.  Two  cautionary  oflf-shore 
signals  were  ordered,  both  of  them  being  justified  as  to  direction. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

September  28  and  29,  1877. — Heavy  gales  aud  high  sea  have  prevailed  during  tlie 
greater  portion  of  the  week. 

October  3  and  4,  1877. — No  vessels  left  port.    TelegrapW  lines  were  blown  down. 

January  3  to  5,  1878. — A  large  number  of  vessels  anchored  in  the  harbor. 

February  26  to  28. — The  schooners  A.  D.  Henderson  and  F.  Saint  Clair  EdAvards  were 
wrecked  on  the  27th  instant.  The  steamer  Dictator  was  delayed  twenty-four  hours. 
No  vessels  passed  out  during  the  display. 

UMATILLA,  OREGON. 
[Official  number y  147.] 

Latitude i 45°  55' 

Longitude. 119°  21' 

Elevation  of  barometer  above  mean  sea-level 461  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 *30422 

Mean  temperature  for  the  year  ending  June  30, 1878 *53°.3 

Amount  of  rain-&ll  for  the  year  ending  June  :)0,  1878 ....« *8.36  inches. 

The  office  is  located  in  a  frame-hoase  belonging  to  Mr.  Kunzie. 
Sergeant  M.  L.  Heame  was  in  charge  of  the  station  until  Pebmary  7, 

1878,  when  he  was  relieved,  for  carelessness  in  performance  of  dnty,  by 
Private  Wells. 

Sergeant  Heame  arrived  hei'e  Jnne  19,  with  orders  to  begin  station 
work  on  the  morning  of  Jnly  1,  1877,  but  did  not  commence  forwarding 
reports  until  July  15.  The  delay  was  caused  by  his  not  being  able  to 
procure  a  room  of  any  kind  to  set  up  the  instruments  in,  even  temporarily, 
but  through  the  kindness  of  Mr.  J.  H.  Kunzie,  who  purchased  an  old 
building  and  fitted  it  up,  the  oftice  wai^  finally  opened  and  is  quite  com- 
fortable for  this  place. 

The  station  has  not  been  inspected.  The  instraments  have  not  been 
moved  since  they  were  first  put  up. 

On  account  of  an  inade<iuate  telegraphic  communication,  tlu*  three 
telegniphic  reports  are  sent  at  4.35  p.  m.  Washington  time,  wlien  the 
line  is  working,  which  is  irequently  not  the  case. 

There  is  no  assistant  on  this  station. 

A  river-gauge  was  established  March  23, 1878;  daily  obsen-ations  have 
been  made  since  that  date  and  a  weekly  report  mailed  to  Maj.  J.  M. 
Wilson,  United  States  Engineer,  Portland,  Oreg.,  basides  the  one  to  the 
Chief  Signal  Officer. 

Highest  water  in  the  river,  18  feet,  on  June  12, 1878;  lowest  water  in 
the  river,  8  feet  7  inches,  on  March  24, 1878.  Thase  figures  give  tlie 
residt  of  observations  from  March  24,  1878,  to  June  30,  1878. 

UNALASHKA,  ALASKA. 
[Official  number y  186.] 

Latitude 53^  25' 

Longitude 166°  49' 

Private  Lucien  M.  Turner,  Signal  Service,  U.  S.  A.,  was  directed, 
March  13, 1878,  to  proceed,  without  delay,  from  this  city  to  Saint  PauPs 

*  Eleven  months  only. 
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Island,  Alaska,  and  secure  the  meteorological  instruments  belonging  to 
this  service  and  in  store  at  that  point,  and  then  proceed  to  UntSafldbLka 
.   Island  to  establish  a  met^rological  station. 

Having  complied  with  these  instnictions,  he  was  directed  to  proceed 
to  Atka,  Attn,  and  Saint  Paul's  Island,  and  from  thence  to  Billskoffsky 
and  Fort  Alexandria,  Alaska,  and  make  arrangements  for  establishing  a 
meteorological  station  at  each  of  the  points  named,  using  such  instru- 
ments as  may  be  supplied  from  this  office,  and  then  return  to  his  proper 
station  at  Unalashka. 

The  following  shows  the  difference  in  time  between  Washington  and 
'  the  points  in  Alaska  naAed,  taken  frt)m  the  Coast  Survey  chart  of  1869 : 

Unalashka,  5  hours  58  minutes ;  Atka,  6  hours  29  minutes ;  Attn,  7 
hours  22  minutes;  Saint  Paul's  Island,  6  hours  14  minutes;  Billskoffsky, 
5  hours  39  minutes ;  Fort  Alexandria,  5  hours  25  minutes. 

Private  L.  M.  Turner  reports,  on  May  22, 1878,  iiom  Unalaslika  Island, 
Alaska,  his  arrival  at  that  station  on  May  8, 1878.  He  has  made  ar- 
rangements in  reference  to  establishing  station  at  Saint  Paul's  Island 
and  Fort  Alexandria ;  states  that  Mr.  A.  Greenebaum,  the  agent  of  the 
company,  does  not  yet  know  when  vessels  will  start  for  the  different 
stations  to  which  he  is  ordered. 

By  paragraph  5  of  Special  Orders  No.  95,  dated  Office  Chief  Signal 
Officer,  Jul^'  6, 1878,  paragraph  2  of  Special  Orders  No.  38,  current  series 
from  this  office,  was  so  modified  as  to  direct  Private  L.  M.  Turner,  Sig- 
nal Service,  U.  S.  A.,  to  establish  and  take  personarcharge  of  the  me- 
teorological station  at  the  islMid  of  Attn,  instead  of  UnalafildiA,  and  to 
proceed  to  Attn  for  that  purpose,  as  soon  as  he  has  oompUed  with  tilie 
provisions  of  Special  Orders  No.  38,  in  establishing  meteorological  sta- 
tions at  each  of  the  points  therein  designated,  inelttding  Unahwhka. 

VIOKSBUBG,  MISBISSIPPL 

[Ojfioial  numbeTy  61.] 

Latitude - 32°  2^ 

Longitude 90°  54' 

Elevation  of  barometer  above  mean  sea-level 843.46  feet. 

Mean  barometer  for  the  year  ending  June  30, 1878 30.031 

Mean  temperature  for  the  year  ending  June  30,  1878 66^.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 60.26  inches. 

The  office  is  located  at  the  southwest  comer  of  Washington  and  Craw- 
ford streets,  third  story. 

Sergeant  T.  S.  CoUins  remained  in  charge  until  May  4, 1878,  when  he 
was  oMered  to  Fort  Whipple,  Va.,  for  medical  treatment,  Sergeant  Cody 
being  transferred  to  this  station  from  Saint  Mark's,  Fla.  Lieutenant 
McGlellan  inspected  the  station  in  May  and  reported  Sergeant  Collins 
for  neglect  of  duty  and  intoxication,  on  account  of  which  report  he  was 
discharged  the  service.  The  office  was  in  good  condition  at  time  of 
inspection. 

There  has  been  no  change  in  the  location  of  the  office  or  instruments 
since  the  date  of  last  rep(Nrt. 

Extracts  from  the  reports  of  the  sergeant  in  charge: 

The  class  of  people  deriving  the  greatest  benefit  from  the  reports  are  the  cotton  fac- 
tors, who  are  memu'.'rs  of  the  cotton  exchange,  and  cotton  planters  and  steamboat- 
men.  The  former  r.'.ipilate  their  purchases  by  the  conditiou  of  the  weather,  as  re- 
Sards  rain-faU  and  fi-ost,  and  the  latter  utiliise  the  river  reports  in  regard  to  the  over- 
ow  of  the  low-land  plantation  and  the  probable  condition  of  the  roads  in  marketing 
the  crop,  while  the  nver-raen  regulate  tlieir  loads  with  regard  to  the  stage  of  water 
reportecL 
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A  local  weather  report^  coiwisting  of  the  7  and  11.04  a.  m.,  2,  3.39  and  9  p.  in.  oh- 
Bervatioiis,  mean  daily  and  maxiniiim  temperature  and  rain-fall,  in  furnished  daily  to 
the  Vickftlinrg  Herald,  which  alHO  publisht^s  regularly  the  river  bull«'iiii. 

A  weekly  report,  eonflisting  of  the  maximum,  minimmn,  and  mean  teniperatnre,  total 
rain-fall,  ami  number  of  rainy  day  ft,  is  furnished  D.  W.  Lamkin,  who  ibrwards  it  to 
New  York  for  publioation  in  the  Commercial  and  Financial  Chroniole. 

Highest  water  in  the  river,  41  feet,  occurred  March  25,  27,  and  28^ 
1878,  and  the  lowest  water  in  the  river,  11  feet  4  inches,  on  Angust 
31, 1877. 

The  river  in  front  of  Vicksburg  having  filled  in,  in  consequence  of 
cut-off,  the  river  receded  from  tlie  gauge  on  September  1, 1877,  and  no 
rea<}ing8  were  taken  until  November  4, 1877,  when  they  were  resumed. 

PUBLICATIONS. 

Number  of  BnUstioa  (manifold)  itsned  during  the  year  ending  June  30.  1878.. .  3, 118 

Number  of  Local  Reports  issued  during  the  year  ending  June  2U),  1878 W> 

Number  of  Forms  22  issued  during  tha  year  ending  June  30,  1878 34 

Number  of  Forms  26  issned  during  the  year  ending  June  30,  1878 1, 913 

Total 5,185 

vmamiA  city,  Montana  territory. 

[Official  number  J  77.] 

Latitude 45°  20' 

Longitude 112©  03' 

£l«Yation  of  barometer  above  mean  sea-level 5479. 96  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.697- 

Mean  temperature  for  the  year  ending  June  30,  1878 42^.  2 

Amount  oi  rain-fall  for  the  year  endmg  June  30,  1878 20. 16  inches. 

The  office  is  located  in  Thompson's  bnikling,  comer  of  Wallace  and 
Jackson  streets. 

Sergeant  E.  McOovem  has  been  on  dnty  at  this  station  since  May  21,. 
1878,  at  which  date  he  relieved  Sergeant  B.  B.  Watkins,  who  was  or- 
dered to  Sacramento^  Gal. 

The  office  remains  m  the  same  location  as  at  last  report,  and  no  change 
has  been  made  in  positions  of  instruments,  as  the  Western  Union  t^e- 
graph  office  in  this  city  is  not  open  at  the  hour  of  sending  the  mornings 
and  night  reports.  These  reports  leure  sent  by  the  sergeant,  and  for  Aat 
purpose  he  is  provided  wifh  a  k«y  aad  sounder,  wUeh  is  oduiected  to- 
the  main  line  by  a  ^^lieop." 

The  station  was  inspected  by  Lieut.  J.  A.  Bochanan  in  April  last,  and 
tte  condition  and  managemem  of  the  station  W9X^  reported  as  satis- 
fiwtary.  Telegraphio  commmuoatioin  from  this  point  still  epntiniies  to- 
be  uncectaiR,  and  during  tiie  spring  season  of  the  year  interruptions 
have  been  quite  frequenC 

l^o  reports  of  any  kind  are  issued  or  published  at  this  station,  except- 
ing the  monthly  means  of  temperature  and  rain-flail,  which  are  published 
in  a  weekly  pa|>er  issued  in  this  city  and  caJUed  the  Madisonlan. 

VISALIA,  CALIFORNIA. 
[Offlcial  number y  142.] 

Latitnde 36®  20^ 

Longitnde 119«  16' 

EleTation  of  barometer  ab  ve  mean  sea-level 348.15  feet. 

Mean  barometer  for  the  yeu:  ending  Jnne  30,  1878 29.966 

Mean  temperature  for  the  yc.ir  endmg  June  30,  1878 62<^.4 

Amount  of  rain-fall  for  the  yt :.r  ending  June  30,  1878 10.49  inches. 
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The  office  is  located  in  Palace  Hotel,  northeast  comer  of  Court  and 
Mill  streets. 

Orders  were  issued  June  10, 1878,  transferring  Corporal  E.  R.  Herman 
to  Portland,  and  directing  Sergeant  E.  Lloyd  to  take  charge  of  the  Sig- 
nal Service  station  at  this  point. 

The  station  was  opened  July  1, 1877. 

The  instrument  shelter  projects  from  a  window  facing  north. 

ISTo  change  has  been  made  in  the  location  of  office  or  instruments. 

No  reporiis  from  other  stations  are  received  at  this  station. 

A  weekly  synopsis  of  the  local  observations  is  furnished  the  Weekly 
Iron  Age  and  is  regularly  published;  the  same  paper  also  publishes 
the  monthly  meteorological  summary. 

PUBLICATIONS. 

Number  of  BaUetins  (manifold)  issued  during  the  yeal*  ending  June  30, 1878  —  1, 876 

Number  of  Local  Reports  issued  during  the  year  ending  June  30.  1878 14 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1878 34 

Total '. ; 1,924 

WASHINGTON,  D.  C. 
[Official  number  J  19.] 

Latitude 38o  53' 

Longitude 77°  1' 

Elevation  of  barometer  above  mean  sea-level 105.5  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 30.023 

Mean  temperature  for  the  year  ending  June  30,  1878 56°  9' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 57.61  inches. 

The  office  is  located  at  1719  and  1721  G  street,  N.  W. 

Sergeant  James  B.  Newlin  has  been  in  charge  of  station  at  the  office 
Chief  Signal  Officer  during  the  year,  and  has  faithfiilly  and  satisfiactorily 
attended  to  all  his  duties.  Sergeant  Allen  Buell  was  discharged  from 
the  service^  at  his  own  request,  April  20, 1878. 

Two  assistants  have  been  relieved  from  duty  and  ordered  to  Fort 
Whipple  for  promotion  and  one  relieved  and  ordered  there  for  instruction 
as  assistant. 

Sergeant  H.  J.  Penrod  was  assigned  to  duty  in  station-room  October 
22, 1877. 

Four  hundred  and  forty-six  post-offices  and  three  persons  have  been 
regularly  supplied  with  the  Farmers'  BuUetin  from  this  station. 

Mr.  James  A.  Swift,  electrician,  continues  in  charge  of  the  telegraph 
room  at  this  office,  and  has  given  satisfaction  in  every  particular.  Ser- 
geant J.  H.  Bobinson  has  b^n  in  temporary  charge  of  the  office  on  sev- 
eral occasions  during  the  absence  of  Mr.  Swift  on  repair  duty,  and  has 
attended  faithfully  to  his  duties. 

PUBLICATIONS. 

Number  of  FarmerB*  Bulletins  issued  during  the  year  ending  June  30, 1878 ....  132, 900 
Number  of  Bulletins  (manifold)  issued  dunnj^  the  year  ending  June  30, 1878..     12, 517 

Number  of  Maps  issued  during  the  year  ending  June  30, 1878 . . '. 105, 753 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1878 1, 355 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1878. . .     13, 513 

Number  of  Forms  22  issued  during  the  year  ending  June  30,  1  ^8 142 

Number  of  Weekly  Chronicles  issued  during  the  year  endin  June  30, 1878.. .  4, 603 
Number  of  Monthly  Weather  Reviews  issuea  during  year  en  ing  June  30, 1878.  11, 055 
Number  of  International  Bulletins  issued  during  the  year  c  iding  June  30, 1878.  106, 229 

Total....: 390,067 
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WILMINGTON,  NOETH  OAEOLINA. 
[Official  number  y  20.] 

Latitude 34°  11' 

Longitude - 78°  10' 

Elevation  of  barometer  above  mean  aea-le  vel 73.6  feet. 

Mean  barometer  for  the  year  endinpf  June  30,  1878 30.(K^ 

Mean  tenii lerature  for  the  year  ending  June  30,  1878 63°. 8 

Amount  of  rain-fall  for  the  year  endmg  June  30,  1878 84.12  inches. 

Tlie  office  in  located  on  the  fourth  floor  of  the  Bank  of  New  Hanover 
building,  northwest  corner  of  Front  and  Princess  streets. 

Sergeant  D.  0.  Ralston  has  been  in  charge  of  this  station  since  July 
13, 1877,  at  which  date  he  relieved  Sergeant  Seyboth.  He  has  one 
assistant.  Private  N.  G.  Brewer,  there  on  duty  as  assistant,  was  ordered 
May  22, 1878,  to  proceed  to  Sloop  Point,  N.  C,  and  take  charge  of  the 
flying  station  at  that  point.  Lieutenant  McGlellan  inspected  the  office 
in  Febniarj',  1878,  and  reported  it  in  good  condition. 

The  Koa-coast  telegraph  line  has  worked  with  but  few  interruptions 
between  here  and  Smith\ille. 

Great  attention  is  paid  to  the  warning  given  at  this  port  by  the  dis- 
iday  of  the  signal. 

The  location  of  the  office  is  the  best  the  city  affords.  The  display  of 
the  cautionary  signal  from  its  roof  can  be  seen  from  all  parts  of  the 
hai*bor  and  cit> . 

Re]K)rts  of  the  arrival  of  vessels  received  from  Smithville  are  furnished 
to  the  Chamber  of  Commerce  of  this  city,  and  are  of  great  benefit  to  the 
shipping  merchants. 

Extracts  from  the  semi-annual  reports  of  the  sergeant: 

In  }>ei'8onal  conveittatitm  with  captains  of  vessels  I  have  been  informed  by  them  that 
they  place  great  reliance  on  the  disx^lay  of  the  warning  signal,  especially  tne  captains 
of  the  New  York  and  Baltimore  st/eamers,  who  informed  me  they  govern  the  move- 
ments of  their  vessels  entirely  by  th"  warning  given. 

The  greatest  interest  is  manifested  in  the  service  by  all  classes  of  citizens. 

Thirty  cautionary  signals  were  displayed  at  this  station  during  the 
yeafr.    The  sergeant  reports  fifteen  justified  and  fifteen  not  justified. 

Seven  cautionary  off-shore  signals  were  displayed,  four  being  justified, 
and  two  justified  as  to  direction,  and  one  not  justified. 

*  PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  dnring  the  year  ending  June  30,  1878. ..  5, 498 
Number  of  Forms  22  issued  dnring  the  year  ending  June  30,  1878 ••...        60 

Total 5,558 

WINNEMUCCA,  NEVADA. 
[Offioiul  number  J 139.] 

Latitude 41°  00' 

Longitude 117°  41' 

Elevation  of  baromoti'r  above  mean  sea-level 4,335.3  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.970 

Mean  temperature  for  the  year  ending  June  30,  1878 50^.6 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 5.66  inches. 

The  office  is  located  in  the  Central  Pacific  Hotel  building. 

The  station  was  established  by  Corporal  John  Healy,  Signal  Service, 
U.  S.  A.,  in  obedience  to  Special  Orders  No.  62,  War  Department,  Office 
of  the  Cnief  Signal-Officer,  Washington,  May  21, 1877,  who  arrived  here 
on  June  12, 1877,  and,  as  instructed,  promptly  selected  a  suitable  room 
for  office  purx>08es,  and  by  July  1  the  several  meteorological  instruments 
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were  placed  in  position.  Observations  and  report*  were  commenced, 
and  have  been  continued  without  interruption. 

From  July  1  to  September  19  reports  were  received  and  bulletined  tri- 
daily  fix)m  14  stations,  viz:  Davenport,  Iowa;  Boise  Citj,  Idaho;  Chey- 
enne, Wyo. ;  Korth  Platte,  Nebr. ;  Omaha,  Nebr. ;  Pioche,  Nev. ;  Sacra- . 
mento,  CaL ;  San  Francisco,  Cal. ;  Salt  Lake  City,  Utah ;  Virginia  City, , 
Mont.;  Olympia,  Wa«h.;   Portland,  Oreg.;  lied  Bluff,  Gal.,  and  Rose- 
burg,  Oreg. 

Since  September  19  no  reports  have  been  received  from  Olympia, 
Portland,  Red  Bluff,  or  Rosebui'g,  the  reiK)rts  fi'om  these  stations  being 
forwarded  as  special  messages  since  that  date. 

The  office  is  in  the  Central  Pacific  Hotel  building,  where  it  wa«  first 
located,  and  the  position  of  instruments  has  remained  unchanged. 

No  change  has  been  made  in  the  working  force  of  the  station. 

The  morning  bulletin  and  local  reports  were  regularly  published  in  the 
Silver  State  until  the  beginning  of  Bannock  hostilities,  in  the  early  part 
of  June,  when  all  weather  reports  were  crowded  out  to  make  moi-e  room 
for  Indian  war  news. 

The  general  items  copied  from  Form  22  have  been  regularly  published 
in  the  daily  newspaper, 

PUBLICATIONS. 

Number,  of  Bunetins  f manifold)  issned  during  the  year  ending  June  30,  1878.  ..  1, 456 
Number  of  Forms  15  ^manifold)  issued  during  the  year  eudiug  June  30,  1878.. .  310 
Number  of  Forms  22  issued  during  the  y<'nr  ending  June  30,  1878 22 

Total 1,788 

WOOD'S  HOLL,  MASSACHUSETTS. 

t 

[Official  number,  60.] 

Latitude 41°  33' 

Longitude 7(P  40' 

Elevatiou  of  barometer  above  mean  sea<Ievel 50  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878  ^.961^ 

Mean  temperature  for  the  year  ending  June  30,  1878 51^.6 

Amount  oi  rain-fall  for  the  year  ending  June  30, 1878 ...52.37  inches. 

The  office  is  located  on  Main  street. 

Sergeant  M.  F.  Tighe  remained  in  charge  firom  date  of  last  report  up 
to  the  time  of  his  death,  June  11, 1878,  since  which  date  Private  J.  X>. 
Sumet  has  performed  au  station  work  without  assistance. 

The  station  has  not  been  inspected  during  the  year. 

No  change  has  been  made  in  the  location  of  office  or  instruments  since 
last  report. 

On  the  3d  of  May  a  new  flftg-staff,  fifty  feet  in  height,  for  the  display 
of  the  signal  flag,  was  erected  at  Kobsque  Point. 

Number  of  cautionary  signals  displayed  during  the  year,  fifty-seven; 
twenty-six  signals  are  reported  as  justified,  and  thirty-one  not  justified. 
Sixteen  cautionary  off-shore  signals  were  displayed  j  nine  were  reported 
ftiUy  justified,  four  justified  as  to  direction  of  wind,  and  three  not  justi- 
fied. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

July  1  and  2, 1877. — Vessels  passing  through  the  sound  made  for  port  when  the  sig- 
nal was  hoist^ed.     Heavy  sea  running. 

July  19, 1877. — A  umnher  of  vessels  sought  refuge  in  the  harhor. 

September  7  and  8,  1877. — Very  high  winds  are  reported  at  different  points  on  the 
coast. 
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September  21  and  22,  1877. — ^A  large  fleet  took  refuge  iu  the  harbor.  The  obfierrer 
piloted  in  one  large  schooner. 

October  3  to  6,  1877. — A  large  fleet  remained  in  port  in  consequence  of  the  display. 

October  16  and  17,  1877. — Violent  wind  on  the  bay.  No  vessel  could  have  lived  in  the 
whirlwind. 

October  22  and  2.3, 1877. — A  small  fleet  of  vessels  entered  the  harbor  when  the  signal 
was  displayeil.  Owing  to  the  sheltered  position  of  this  place  a  gale  is  always  more 
severe  on  the  sound  and  bay  than  here.  The  steamer  Island  Home  reports  a  terrible 
gale  a  short  di^^^^nee  from  this  station,  with  a  heavy  sea  running. 

November  2  and  3,  1877. — ^Two  hundred  vessels  entert>d  the  harbor  during  the  dis- 
play. 

November  5  to  7,  1877. — ^About  five  hnndred  vessels  anchored  in  the  harbor. 

December  29,  1877,  to  January  2,  1878. — Very  rough  weather  on  the  sound.  Steam- 
ers from  this  point  omitted  their  usual  trips. 

January  3,  1878. — A  large  steamer  was  olown  ashore  ten  miles  southeast  of  here. 
Cable  communication  was  int«mipted. 

January  10  to  12,  1878.— Six  schooners  went  ashore  at  Vineyard  Haven.  Cffble  to 
the  Vineyard  not  working. 

January  14,  1878. — ^A  scnooner  was  driven  ashore  about  two  miles  from  the  light- 
house. 

January  30  to  February  2,  1878. — Heavy  snow-storm;  trains  and  steamers  were  de-  • 
layed. 

February  21  to  23,  1878. — All  steamers  remained  in  port. 

YANKTON,  DAKOTA  TERRITORY. 

[Official  number y  95.] 

Latitude 439  45' 

Longitude 97°  30' 

Elevation  of  barometer  above  mean  sea-level 1,275  feet. 

Mean  barometer  for  the  year  ending  June  30,  1878 29.941 

Mean  temperature  for  the  year  ending  June  30.  1878 49^.  3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 28.63  inches. ' 

The  office  is  located  at  No.  68  Capitol  street. 

There  has  been  no  change  in  the  station  or  of  instruments  during  the 
past  year. 

Sergeant  C.  A.  Shaw  still  continues  in  charge. 

The  river  closed  for  a  couple  of  days,  November  10  and  11,  and  closed 
again  November  29.  The  warm  weather  iii  December  caused  the  ice 
to  break  up  again  about  the  24tb,  the  river  continuing  more  or  less  open 
until  the  end  of  the  month. 

Extracts  from  the  serai-aimual  reports  from  this  station : 

The  record  of  the  river  is  made  daily,  but  under  considerable  disadvantages.  The 
bank  is  so  brol^en  and  so  continually  breaking  that  it  is  impossible  to  maintain  a 
perfectly  accurate  bench-mark  or  a  i^ennanent  gange. 

A  weu-built  permanent  gauge  would  be  somewhat  expensive,  and  I  do  not  know 
that  at  present  it  could  be  securely  placed,  but  when  the  new  steamboat-ways  are  all 
laid  it  seems  probable  that  a  fixed  basis  oould  be  taken  and  maintained. 

Highest  water  in  the  river,  11  feet  10  inches,  occurred  on  July  1,1877, 
and  lowest  water,  4  feet,  on  December  29,  30,  and  31, 1877. 

FLYING  STATION  AT  LIFE-SAVING  STATION  No.  3. 

[Official  numhery  — .] 

Latitude o      ' 

Longitnde ^      ' 

A  station  was  established  at  this  point  by  Special  Orders  No.  35,  Par. 
HI.  dated  Office  of  the  Chief  Si|,'nal  Officer,  March  6,  1878,  by  Private 
William  Bolton,  who  was  detached  from  the  station  at  Portsmouth,  N.  C, 
for  that  purpose,  and  still  remains  in  charge  of  the  station,  the  location 
of  which  is  midway  between  Kittyhawk,  N.  C,  and  Cape  Henry,  Va. 
He  reported  at  that  place  ready  for  duty  on  March  14  smd  opened  sta- 
tion March  20, 1878. 

7  sia 
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The  object  of  the  station  is  to  keep  the  line  in  constant  repair  and 
ox)en  prompt  telegraphic  communication  with  this  office  at  the  immediate 
scene  of  wrecks  or  danger,  and  for  that  purpose  theeuhsted  man  in  charge 
is  required  to  regularly  patrol  on  each  side  of  the  flying  station  until  he 
meets  the  patrol  from  either  Gape  Henry  or  Kattyhawk.  His  directions 
are,  in  cases  of  wrecks,  upon  having  notified  the  Chief  Signal  Officer, 
to  proceed  at  once  to  tne  scene  of  wreck  and  open  telegraphic  commu- 
nication thence  along  the  line  to  this  office.  The  station  is  fidly  equipped 
as  a  communicating  signal  and  repair  station,  with  mule  and  wreck- 
knapsack  and  other  necessary  appliances  for  sending  assistance  in  cases 
of  wrecks  and  for  making  needed  repairs  to  the  telegraph  line.  The 
section  of  line  patrolled  from  this  station  extends  from  Gape  Henry,  Ya.^ 
to  Kittyhawk,  N.  G. 

Observations  are  taken  of  character  of  sunset  when  observer  is  not 
on  repair-duty.  These  observations  are  telegraphed  to  Office  Chief  Sig- 
nal Officer. 

FOBT  MACON,  NORTH  CAEOLINA. 

[Official  number  J  — .] 

Latitude. o      ' 

Longitude ^      ' 

A  station  was  opened  at  Bogue  Bank,  N.  C.  by  Special  Orders  No. 
47.,  Par.  IV,  dated  Office  of  the  Chief  Signal  Officer,  April  2, 1878,  and 
Private  Gteorge  H.  Thompson  was  assigned  to  the  charge  thereof,  and 
reported  his  arrival  by  telegraph  at  10  a.  in«  April  19,  1878.  The  sta- 
tion was  removed  from  Bogue  Bank  to  Old  Topsail  (Fort  Macon),  N.C.^ 
which  was  found  to  be  a  more  suitable  place,  by  Instructions  No.  44, 
Par.  I,  dated  Office  Chief  Signal  Officer,  May  23, 1878. 

The  section  of  telegraph  Ime  kept  in  repair  from  this  station  extends 
from  the  south  side  of  Old  Topsail  Inlet  to  the  north  side  of  Bogue  In- 
let, a  distance  of  twenty-five  (25)  miles.  This  station,  like  the  others, 
is  supplied  with  a  mule,  wreck-knapsack,  and  other  appliances  for  ren> 
dering  assistance  in  case  of  wrecks,  and  for  properly  repairing  the  tel- 
egraph line.  Two  trips  are  made  each  week  over  the  entire  repair  sec- 
tion, and  the  enlisted  man  is  required  to  be  constantly  on  the  lookout 
for  wrecks  or  other  disasters.  Observations  of  the  character  of  the 
sunset  are  made  each  day  and  telegraphed  to  the  Central  Office.  A  rec- 
ord of  the  same  is  also  forwarded  at  the  end  of  each  mouth. 

This  station  has  been  designated  as  a  cautionary  signal  display  station, 
and  cautionary  signals  will  be  displayed  thereat  frt)m  and  after  July  1, 
1878,  from  a  flag-staff,  which  is  125  feet  high. 

FLYrNTG  STATION  AT  SLOOP  POINt. 

[Official  number,  — .] 

Latitude » '-'    ' 

Longitude o    ' 

Sloop  Point  was  opened  in  accordance  with  Special  Orders  No.  67,  Par. 
I,  dated  Office  of  the  Chief  Signal  Officer,  April  23, 1878,  and  Sergeant 
F.  J.  Papst  assigned  to  duty  there.  He  arrived  for  duty  and  opened 
station  May  27,  1878.  The  section  of  coast  telegraph  line  kept  in  repair 
from  this  station  extends  from  Few  River  to  the  main  road,  near  Sloop 
Point,  a  distance  of  twenty-oue  (21)  miles.  The  repair-man  in  charge  is 
mounted  and  supplied  with  the  Signal  Ser^dce  (or  wreck)  knapsack  and 
other  appliances,  to  enable  him  to  properly  discharge  the  duties  assigned 
him.  He  is  required  to  make  two  trips  each  week  over  the  entire  sec- 
tion intrusted  to  his  care,  whether  the  line  is  in  working  order  or  not. 
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and  carefully  note  and  malie  any  repairs  wliich  may  be  needed,  and,  in 
case  of  atx)rma,  mnst  be  on  the  lookont  for  wrecks  and  be  ready  to  ren- 
der everj'  assistance  in  his  power. 

In  addition  to  his  other  duties  he  is  required  to  take  an  observation 
of  the  character  of  the  sunset  each  day. 

Sergeant  Papst  was  relieved  by  Private  N.  G.  Brewer  May  30, 1878. 
Private  Brewer  still  remains  iu  charge. 

The  following  table  shows  the  location  of  the  cautionary  signal  dis- 
play stations  under  the  direction  of  the  office  of  the  Chief  Signal  OfBcer, 
the  names  of  the  display  men,  the  date  at  which  each  vas  established^ 
the  number  of  cautionarj-  signals  displayed,  the  unmber  reported  justi- 
fled  and  the  number  reported  not  justified,  from  the  date  of  establish- 
ment up  to  and  inclading  June  30, 1878. 


Stctionyo.  !,  OBorneor 

Lake  Midiigan. 

Date  eatab- 

NameofdiapIay-muL 

Cantionmy 

slpuOs. 

Stations. 

1 

h 

Bemarlu. 

|t 

Cky  Back.  Wia.... 
aremBaj.Wia.... 

8eptie,18T7 
Sept.  W,  1877 

Mar.  lS,iaTB 
Sept.  1«,  IBTT 
Sept.l^lBT7 
Sept.  16,  im 

Sept.  mien 

Settle.  1*77 
S«ptlfl,I8T7 
Sept  IS.  1877 

J.H.Elniore 

A.  D.  lAuj!hlin.'P.'H 

27 
U 

26 
31 

2V 

12 
11 

u 

M 

IS 
3 

Station  ttanifenMi  lo  Horn's 
Pier,  Wis..  Maroh  IS.  ISTB. 

tionoftwosiipials. 
^onofoaeslKOsL 

Baclne,  WU 

Shebojgan,  Wia... 
Stnrgeon  Bay,  Wis 

J,L,M»UBry 

No  report  was  reoelvod  as  to 

tlaaDftwosignids. 
No  renort  was  received  as  to 

ilonofoneslgnsL 
No  renort  was  recolred  u  to 

don  of  six  signals. 

Section  No.  1  is  under  the  charge  of  the  sergeant  at  Milwaukee,  Wis., 
and  all  cautionary  signal  orders  received  by  him  are  duplicated  to  the 
sub-stations  in  his  section,  and  by  them  acknowledged  by  telegraph. 

Cautionary  signal  display  stations  were  established  at  Ludington, 
Mich.,  January  20, 1878,  and  at  Lewes,  Bel.,  February  26, 1878,  which 
stations  receive  uieir  orders  for  displaying  signals  direct  l^m  this 
office. 


I 


Cantionary  Dff4ho: 
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Observations  of  the  stage  of  water  were  taken  daily  dnring  the  year 
and  reported  to  the  Office  of  the  Chief  Signal  Officer  weekly  on  Form  28. 
A  telegraphic  report  of  the  rivers,  each  Saturday,  was  also  forwarded. 
In  cases  where  tiie  water  rose  to  near  the  "danger  line^  special  tele- 
graphic rei)orts  were  made  and  continued  until  discontinued  by  orders 
from  this  office. 

In  addition  to  these  a  report  of  the  depth  of  water  and  changes  in  the 
river  is  received  regularly  on  Form  28  each  week  from  Mr.  William  Molis, 
at  Muscatine,  Iowa,  who  receives  no  compensation  for  his  services. 

Table  Bhowing  Bfations  on  the  United  States  military  telegraph  line  in  AriMona  and  California 
from  which  reports  have  been  received  during  the  year  cM&ig  June  30,  1678,  with  the  kind  of 
reporte  aentf  whether  complete  or  partial. 


Jf ame  of  station. 


Bnrkea,  Arix. 


Camp  Apache,  Axis. . 

Camp  Grant,  Ariz 

Campo,  Cal 

Camp  Verde,  Arix 

Florence,  Aria 

Haricopa  Wells,  Aria 
Pliaenix,  Aria 

Prescott,  Arix 

San  Diego,  Cal 

Stanwix,  Arix 

Tucson,  Arix 

Wickenborg,  Arix  . . . 
Tnma,  Ariz 


il 


Deo.    1, 1877 


June  23. 1878 

July  14, 1877 
(•) 
(•) 
(*) 


(*) 


(•) 

(*) 

(•) 
(*) 

(*) 


(•) 


Har.  14, 1878 


Dec.    1,1877 


It! 


3 

3 
8' 
0 
0 


3 
3 


3 
0 


Character  of  reports  reoeiyed  by  mail  om 
Form  4  (weekly). 


Observations  of  thermometer,  hygrometer, 
direction  of  wind  snd  state  of  weather, 
clouds  snd  rain-fiill  taken  three  times  a 
day. 

Observations  of  thonnometer,  hygrometer, 
direction  of  wind  and  state  or  weather 
and  clouds  taken  three  times  a  day. 

Complete  observations,  except  velocity  of 
wind,  taken  three  times  a  day. 

Coihplete  observations  taken  three  times  a 
day. 

Complete  observations,  except  velocity  of 
wind,  taken  three  times  a  day. 

Observations  of  thermometer,  hygrometer, 
direction  of  wind  and  state  of  weather, 
clouds,  rain-fidl,  and  maximum  and  mini- 
mum thermometers  taken  three  times  a 
day. 

Observations  of  barometer,  thermometer, 
hvgrometer,  direction  of  wind  and  state 
o^  weather,  clouds  and  rain-fiill  taken 
three  times  a  day. 

Complete  observations,  except  velocity  of 
wind,  taken  three  times  a  day. 

Complete  observations  taken  seven  times  a 
day. 

Complete  observations,  except  velocity  of 
wind,  taken  three  times  a  aav. 

Observations  of  thermometer,  nygronieter, 
direction  of  wind  and  state  of  weatlier, 
clouds,  rain-fall  and  maximum  and  mini- 
mum thermometers  takoi  three  times  a 
day. 

Complete  observations  taken  three  times  a 
day.  , 


*  Reporting  at  date  of  last  annual  report,  June  30,  1877. 

The  following  i-eport  of  stations  on  United  States  military  telegraph 
line,  division  of  Arizona  and  California,  is  compiled  from  the  annual 
report  of  Lieut.  Charles  A.  Booth,  First  Infantry,  acting  signal-officer, 
IJ.  S.  A.,  and  officer  in  charge  of  that  division,  and  from  data,  on  file  in 
the  office  of  the  Chief  Signal-Officer,  Washington,  D.  0. : 
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APACHE  PASS,  AEIZOlif  A  TERRITOEY. 

[Offieial  number  ^  — .] 

Latitnde o    ' 

Longitude o    ' 

Enlisted  men  on  duty  at  this  station. — ^Priyate  Thomas  Gibson,  Signal 
Service  U.  S.  A.,  in  charge,  and  Private  Charles  Byall,  H,  Sixth  CavaUy, 
repairman. 

No,  ofmessa>ges  during  the  year, — Sent  paid,  318  j  sent  collect,  82;  re- 
ceived paid,  253:  received  collect,  62 ;  sent  D.  H.,  548 ;  received  D.  H.,  552. 
Total,  1,805.    Free  business.  $416.75. 

ReceipU.—T)[m  line,  $116.80;  other  lines,  $52.98;  sundries;  $24.05. 
Total,  $193.83. 

This  station  has  a  full  set  of  telegraph  instruments  and  repair-tools. 
There  are  no  meteorological  instruments  on  station,  and  no  observations 
are  taken. 

Changes  during  the  year. — July  1. 1877,  Private  J.  W.  Harrison,  H, 
Sixth  Cavalry,  in  charge;  October  9, 1877,  Private  J.  W.  Harrison,  H, 
Sixth  Cavalry,  relieved  and  ordered  to  Camp  Grant ;  December  23, 1877, 
Private  Thomas  Gibson,  Signal  Service,  U.  S.  A.,  assigned  in  cliarge. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavahy, 
acting  signal-officer,  U.  S.  A.,  August  5  and  6, 1877.  The  office  is  well 
located,  comfortable,  large,  and  convenient.    Condition  of  office  good. 

BUKKES,  ARIZOl^^A  TERRITORY. 
[Official  number  J 191.] 

Latitude o    ' 

Longitude o    ' 

Enlisted  m^n  on  duty  at  this  station. — ^Private  W.  Manderfield,  Signal 
Service,  XJ.  S.  A.,  in  charge ;  Private  James  Bollinger,  I,  Sixth  Cavalry, 
repairman. 

Number  of  messa^ges  during  year. — Sent  paid,  321 ;  sent  collect,  103 ;  re- 
ceived paid,  173 ;  received  collect,  50 ;  sent  D.  H.,  112 ;  received  D.  H., 
16.    Total,  774.    Free  business,  $206.22. 

jBeceii^te.— This  line,  $109.26 ;  other  lines,  $26.80.    Total,  $136.06. 

The  station  is  furnished  with  a  full  set  of  telegraph  instruments  and 
repair-tools,  and  the  following  serviceable  meteorological  instruments : 
One  thermometer,  standard;  one  thermometer,  maximiun;  one  ther- 
mometer, minimum ;  one  thermometer,  hygrometer ;  one  anemos(*>oi)e ; 
one  wind- vane  (large) ;  one  compass ;  one  rain-gauge. 

Observations  are  tarken  tri-daily,  and  were  sent  by  telegrai)h  until 
April  1,  1878,  being  forwarded  since  that  time  by  mail. 

Changes  during  year. — December  1,  1877,  Private  W.  J.  Daily,  Signal 
Service,  U.  S.  A.,  in  charge ;  March  1, 1878,  relieved  and  ordered  to 
Yuma.  March  1, 1878,  Private  J.  J.  Munroe,  Signal  Service,  U.  S.  A., 
assigned  in  charge.  March  16, 1878,  Private  W.  Manderfield,  Signal 
Service,  U.  8.  A.,  assigned  in  charge.  March  15, 1878,  Private  J.  J. 
Munroe,  Signal  Service,  U.  S.  A.,  relieved  and  ordered  to  San  Diego, 
Cal.,  for  discharge. 

The  station  has  not  yet  been  in8i)ected. 

"Meteorological  observations  have  been  interrupted  several  times 
during  the  past  six  months,  the  observer  having  to  go  out  to  make 
necessary  repairs  on  the  telegraph  line." 

The  office  was  moved  to  Burkes  Station  December  4,  1877,  by  author- 
ity of  Lieut  Philip  Reade. 
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No  local  benefit  is  derived  from  the  meteorological  reports,  though  they 
may  be  of  marked  advantage  to  commercial  and  agricnltoral  interests  of 
other  sections  of  the  coont^. 

United  States  military  telegraph  office  moved  from  Stanwix,  Ariz.,  to 
Burkes,  on  December  4  and  5, 1877. 

CAMP  APACHE,  ABIZONA  TBRRrTORY. 

[Official  number^  192.] 

Latitude Z3P  A7' W 

Longitude 109°  57' 52" 

The  foUowing-named  enlisted  men  are  on  duty  at  station:  Private  J. 
J.  Falvey,  Signal  Service,  U.  S.  A., in  charge;  Private  Samuel  HarriS; 
E,  Sixth  Cavalry,  repair-man. 

Station  opened  October  9, 1877. 

Number  of  messages  since  opening  station. — Sent  paid,  372:  sent  collect, 
25 ;  received  paid,  170 ;  received  coUect,  87 ;  total,  654.  Free  business, 
$210.55. 

Receipts.— This  Hue,  $314.70 ;  other  lines.  $98.30 ;  total,  $413. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair-tools,  and  the  following  8er\iceable  meteorological  instruments : 
One  thermometer,  standard;  one  thermometer,  maximum;  one  thermom- 
eter, hygrometer. 

Partial  tri-daily  observations  are  taken  at  this  station  and  sent  by 
telegraph. 

Private  J.  J.  Falvey,  Signal  Service,  XJ.  S.  A.,  has  been  in  charge  since 
opening  of  station,  October  9,  1877. 

This  station  has  not  been  inspected. 

The  station  was  opened  October  9, 1877.  It  is  not  favorably  situated 
for  a  proper  exposure  of  instruments,  the  door  facing  northeast  and  the 
window  to  the  southwest. 

The  commanding  officer  states,  however,  that  it  is  in  contemplation  to 
erect  a  building  that  may  be  used  as  a  telegraph  office.  In  such  an 
event  the  necessary-  exposures  can  be  secured. 

Elevation  corrected  for  5,000  feet. 

The  first  Form  4  received  from  this  station  was  for  the  week  ending 
June  29, 1878. 

CAMP  GOODWm,  ARIZONA  TERRITORY. 

[Official  number  J  — .] 

Latitude 32<^  4' 14" 

Longitude llOo  5' 37" 

Private  O.  W.  White,  Signal  Ser\ice,  tT.  8.  A.,  in  charge.  Station 
opened  September  22,  1877. 

Number  of  messages  during  year. — Sent  paid,  605 ;  sent  collect,  158 ; 
received  paid,  423 ;  received  collect,  109 ;  totiil,  1,355.  Free  business, 
$228.85. 

Receipts.— Tlii^  line,  $282.35 ;  other  line^,  $111.94.    Total,  $394.29. 

This  station  has  a  full  set  of  telegraph  instruments  and  repair-tools. 
There  are  no  meteorological  instruments  and  no  observations  are  taken. 

This  station  has  not  been  inspected. 
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CAMP  GRANT,  ARIZOIl^A  TERRITORY. 

[Official  numbeTy  182.] 

Latitude 32°  25' 

Longitude 109°  56' 

Private  W.  H.  Agey,  Signal  Service.  U.  8.  A.,  in  charge.  Private 
Andrew  15'ewland,  Company  I,  Eighth  Infantry,  rei)airman. 

Number  of  messages  during  year. — Sent  paid,  708;  sent  collect,  189; 
received  paid,  780;  received  collect,  206;  sent  D.  H.,  393;  received,  D.  H., 
227.    Total,  2,503.    Free  business,  $885.75. 

Beceipts.— This  line,  $307.64 ;  other  lines,  $100.08 ;  sundries,  $25.21. 
Total,  $432.93. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair-tools,  and  the  following  serviceable  meteorological  instruments : 
Two  thermometers,  standard ;  one  thermometer,  maximum ;  two  ther- 
mometers, minimum;  one  thermometer,  hygrometer;  one  barometer; 
one  wind-vane  (lai'ge);  one  wind- vane  (small);  one  rain-gauge;  one 
compass. 

Observations  are  taken  tri-daily  and  sent  by  telegraph.  Full  reports 
are  also  forwarded  by  mail. 

Changes  during  year. — October  9,  1877,  Private  J.  J.  Falvey  relieved 
and  ordered  to  Apache.  October  9, 1877,  Private  J.  W.  Harrison,  H, 
Sixth  Cavalry,  assigned  in  charge.  April  1,  1878,  Private  J.  W.  Har- 
rison, H^ixtii  Cavahy,  relieved  and  ordered  to  Pluenix.  Ajiril  1, 1878, 
Private  W.  H.  Agey,  Signal  Service,  U.  S.  A.,  assigned  in  charge. 

The  station  was  inspected  August  9,  1877,  by  First  Lieut.  A.  W. 
Greely,  Fifth  Cavalry,  aciting  signal-officer,  IJ.  S.  A.,  and  found  in 
good  condition,  the  records  being  ux)  to  date  and  neatly  kept,  and  the 
instruments  in  good  order. 

The  office,  consisting  of  one  room,  is  situated  in  the  building  occupied 
by  the  regimental  headquariers  of  the  Sixth  Cavalry  and  post  com- 
mander. 

Meteorological  instrument's  were  put  in  position  July,  1877.  Observa- 
tions have  been  taken  and  leports  sent  regularly  since  above  date. 

The  barometer  is  suspended  in  a  window  facing  west,  about  four  feet 
and  a  half  from  the  ground.  Thennometers  in  instrument-shelter  in  a 
window,  on  west  side  of  building.  Wind-vane  (small)  on  roof  of  build- 
ing occupied  by  the  office.    Rain-gauge  on  the  ground  near  the  office. 

All  telegraph  business  for  Camjis  Apache,  Thomas,  San  Carlos,  Indian 
agency,  Saftbrd  and  Pueblo  Viejo,  Ariz.,  are  relayed  at  this  office. 

The  completion  of  the  line  to  Apache  has  been  a  source  of  great  ben- 
efit both  to  military  authorities  and  citizens  at  Apache,  Thomas,  and 
adjacent  settlements. 

CAMP  VERDE,  ARIZONA  TERRITORY. 

[Official  number y  179.] 

Latitude 34°  23'  42" 

Longitude llio  53'    5" 

Enlisted  force  on  duty  at  the  station,  Lance  Corjwral  I.  R.  Birt,  Sig- 
nal Service,  U.  S.  A.,  in  charge.  Private  Oliver  B.  Wmthrop,  B,  Eighth 
Infantry,  repairman. 

Number  of  messages  during  year. — Sent  paid,  416 :  sent  collect,  30 ;  re- 
ceived paid,  226 ;  received  collect,  75 ;  sent  D.  H.,  1,074 ;  received  D.  H., 
295.    Total,  2,116.    Free  business,  $344.12. 
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Receipts.— Thm  line,  $219,605  o*^®^  lines,  $69.89;  sundries,  $7.24. 
Total,  $296.73. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair-tools,  and  the  following  senaceable  meteorological  instruments  r 
One  thermometer,  standard;  one  thermometer,  maximum;  one  thermom- 
eter, minimum;  one  thermometer,  hygrometer;  one  barometer;  one  wind- 
vane  (large) ;  one  wind-vane  (small);  one  rain-gauge;  one  compass. 

Observations  are  taken  tn-daily,  and  were  sent  by  telegraph  until 
April  1, 1878;  since  tiiat  time  they  have  been  forwarded  by  mail. 

Clianges  during  year, — July  1, 1877,  Private  William  Baber,  Signal  Serv- 
ice, U.  S.  A.,  in  charge.  June  11, 1878,  Sergeant  William  6aber,  Signal 
Service,  U.  S.  A.,  relieved  and  ordered  to  Prescott.  June  11,  1878, 
Private  Isaac  B.  Birt,  Signal  Service,  U.  S.  A.,  in  charge. 

The  station  was  injected  on  August  23  ana  24, 1877,  by  First  Lieut, 
A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.,  who  re- 
ports that  the  office  is  quite  well  located,  that  the  thermometers  are  in 
good  condition,  and  are  exposed  in  an  excellent  shelter  of  double  blind, 
and  that  the  records  are  in  good  condition  and  up  to  date. 

This  station  was  closed  temporarily  for  six  days  during  the  month  of 
October,  1877,  by  order  of  Lieut.  Philip  Eeade,  acting  signal-officer  in 
charge,  to  enable  the  enlisted  man  in  charge  to  obey  a  subpoBna  from 
the  judge-advocate  of  a  general  court-martial  convened  at  Prescott, 
Ariz. 

With  the  exception  of  the  velocity  of  the  wind  full  tri-daily  reports 
are  now  rendered.  Tlie  instrument  shelter  fiices  the  northeast  and  af- 
fords an  excellent  exposure.  No  change  has  been  made  in  the  location 
of  the  office,  nor  is  any  contemplated. 

Sergeant  William  Baber  on  May  15, 1878,  reports  that,  being  ordered  by 
Lieut.  C.  A.  Booth  to  temporaiily  close  office  and  take  charge  of  repair 
party  at  Prescott,  Ariz.,  observations  will  be  discontinued  for  the  pres- 
ent, his  repairman  being  unable  to  perform  station  duties. 

CAMPO,  CALIFORNIA. 
[Official  number^  171.] 

Latitude 32©  22' 

Longitude 116o  28' 

Sergeant  Martin  L.  He^ime,  Signal  Service,  XJ.  S.  A.,  is  in  charge,  and 
the  only  enlisted  man  on  duty  at  this  point. 

Ifumber  of  messages  during  year. — Sent  paid,  66 ;  sent  collect,  49 ;  re- 
ceived paid,  123 ;  received  collect,  48 ;  sent  D.  H.,  20 ;  received  D.  H., 
21.    Total,  327.    Free  business,  $240.38. 

Receipts.— Thi^  line,  $75.79 ;  other  lines,  $17.86.    Total,  $93.65. 

The  station  is  sui>plied  with  a  full  set  of  telegraph  instruments  and 
repair  tools,  and  the  following  serviceable  meterological  instruments: 
one  thermometer,  standard;  one  thermometer,  maximum ;  one  thermom- 
eter, minimum;  one  thermometer,  hygrometer;  one  barometer,  one  rain 
gauge,  and  one  compass. 

Observations  are  taken  tri-daily,  and  were  sent  by  telegraph  up  to 
April  1,  1878.    Since  that  time  they  have  been  forwarded  by  mail. 

Changes  during  the  year. — July  1,  1877,  Private  F.  C.  Kelly,  Signal 
Service,  U.  S.  A.,  assigned  in  charge;  January  1, 1878,  relieved,  and 
ordered  to  Tucson.  January  1, 1878,  Private  W.  H.  Agey,  Signal  Serv- 
ice, U.  8.  A.,  in  charge ;  April  1,  1878,  relieved  and  ordei'ed  to  Camp 
Grant.  April  1, 1878,  Sergeant  M.  L.  Heame,  Signal  Service,  U.  S.  A., 
in  charge. 
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The  8tati(m  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavalry, 
acting  signal-officer,  U.  S.  A,,  on  September  18  and  19, 1877,  and  by 
Jjieut  Philip  Beade,  Third  Infantry,  acting  signal-officer^  U.  S.  A^  in 
charge  of  the  military  telegraph  line  in  GalKomia  and  Arizona,  on  Sep- 
tember 20, 1877,  and  by  them  found  to  be  in  fair  condition. 

FILLIBU8TER,  AEIZONA  TBRBITORY. 

[Official  number  J  — .] 

Latitude °  ' 

Longitude °  ' 

Private  W.  J.  Dailey  is  in  charge  of  this  repair-station. 
There  are  no  books  or  records  kept  at  this  station,  nor  are  there  any 
instruments. 


X 


FLORENCE,  ARIZONA  TERRITORY. 

[Official  number  J 172.] 

Latitude 33°  2' 3^ 

Longitude IIP  iri4'' 

Amount  of  rain-faU  for  the  year  ending  June  30, 1878 7. 18  inches. 

The  following  enlisted  men  are  on  duty  at  this  station  : 

Lance  Corporal  William  B.  Guild,  Signal  Service,  U.  S.  A.,  in  charge. 
Private  Levi  Pitts,  Signal  Service,  U.  S.  A.,  assistant.  Corporal  Alex. 
Grignoon,  I  Sixth  Cavalry,  repairman. 

Number  of  messages  during  year. — Sent  paid,  2^98:  sent  collect,  918; 
received  paid.  2,690  5  received  collect,  813;  sent  b.  H.,  758;  received  D. 
H.,  76.    Total,  8,253.    Free  business,  $245.24. 

ReceipU.—T\m  line,  $1,212.18 ;  other  Unes,  $1,185.82.    Total,  $2,398. 

This  station  is  supplied  with  a  ftill  set  of  telegraph  instruments  and 
repair  tools,  and  the  following  serviceable  met^rological  instruments : 
one  thermometer,  standard ;  one  thermometer,  maximum ;  one  thermom- 
eter, minimum;  one  thermometer,  hygrometer;  one  anemoscope;  one 
rain-gauge. 

Observations  have  been  ta^en  tri-daily,  and  were  forwarded  by  tele- 
graph up  to  April  1, 1878 ;  since  that  time  they  have  been  forwarded  by 
mail. 

Changes  during  the  year, — July  1, 1877,  Private  H.  A.  Dusouchet,  Sig- 
nal Service,  U.  S.  A.,  assigned  in  charge  of  station.  July  26,  1877, 
Private  H.  A.  Dusouchet,  Signal  Service,  U.  S.  A.,  relieved  and  ordered 
to  Wickenburg.  July  26, 1877,  Private  William  E.  Guild,  Signal  Service, 
U.  S.  A.,  ordered  to  take  charge  of  station.  Mai*ch  4, 1878,  Private  E. 
J.  Falconer,  Signal  Service,  U.  S.  A.,  assigned  as  assistant.  April  1, 
1878,  Private  E.  J.  Falconer,  Signal  Service,  U.  S.  A.,  relieved  and 
ordered  to  Prescott.  April  1, 1878,  Private  Levi  Pitts,  Signal  Ser\ace, 
17.  S.  A.,  assigned  as  assistant. 

First  JJieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S. 
A.,  visited  and  inspected  this  station  August  16,  1877,  and  found  the 
office  well  located  for  all  puri)Oses.  The  instruments  were  in  good  con- 
dition, but  some  of  the  records  had  been  neglected  by  Private  Dusouchet. 
Some  were  only  fairly  kept,  while  others  were  in  good  condition  and  up 
to  date. 

Station  barometer  was  sent  to  Tucson,  Ariz.,  on  June  18,  1878,  by 
order  of  Lieut.  C.  A.  Booth,  acting  signal-officer  in  charge. 
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MABIOOPA  WELLS,  ARIZOITA  TEBBITOBY. 

[Ojfficial  number  J  206.] 

Latitude 33<5 11' 

Longitude 1120    4' 

This  station  was  in  operation  from  July  1,  1877,  to  March  14, 1878, 
when  it  was  moved  to  Phoenix. 

Number  of  messages, — Sent  paid,  335 ;  sent  collect,  154;  received  paid, 
246;  received  collect,  98;  sent  D.  H.,  61;  received  D.  H.,  29.  Total,  923. 
Free  business,  $158.69. 

Beceipts.— This  line,  $125.44 ;  other  lines,  $32.65-    Total,  $158.09. 

Tri-daily  observations  were  taken  at  this  station,  and  sent  by  telegraph 
until  office  was  moved  to  Phoenix. 

Changes, — July  1, 1877,  Sergeant  I.  R.  Birt,  Signal  Service,  U.  S.  A., 
in  charge;  August  1,  1877,  Private  W.  Story,  Signal  Service,  U.  S.  A., 
in  charge;  August  11,  1877,  Lanc^  Sergeant  W.  C.  Barden,  Signal 
Service,  U.  S.  A.,  in  charge;  September  22, 1877,  Sergeant  I.  B.  Birt, 
Signal  Service,  U.  S.  A.,  in  charge;  September  22, 1877,  Lance  Sergeant 
W.  C.  Barden,  Signal  Service,  U.  S.  A.,  assistant;  March  14,  1878, 
X*rivate  I.  B.  Birt,  Signal  Service,  U.  S.  A.,  and  station  ordered  to 
Phoenix. 

The  station  was  inspected  August  28,  1877,  by  First  Lieut.  A.  W. 
Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.  The  instiiiments 
and  records  were  foiina  in  good  condition,  and  the  latter  posted  to  date. 

PHCENIX,  ABIZONA  TEBBITOBY. 

[Official  number,  175.] 

Latitude 33°  18' 

Longitude IV29  C  15'' 

Private  J.  W.  Harrison,  Company  H,  Sixth  Cavalry,  in  charge.  Pri- 
vate Tliomas  FarroU,  Company  I,  Sixth  Cavaliy,  repairman. 

Number  of  messages  during  the  year.-^Sent  paid,  335;  sent  collect,  154; 
received  paid,  246 ;  received  cx)llect,  98 ;  sent  D.  H.,  61 ;  received  D. 
H,,  29.    Total,  923.    Free  business,  $280.25. 

Beceipts.— This  line,  $911.52 ;  other  lines,  $558.70.    Total,  $1,470.22. 

This  station  is  supplied  with  a  fiill  set  of  telegraph  instruments,  re- 
I>eater,  and  line-repair  tools,  and  the  following  serviceable  meteorological 
instruments :  two  thermometers,  standard ;  one  thennometer,  maxi- 
mum ;  one  thermometer,  minimum ;  two  thermometers,  hygrometer ;  one 
barometer;  two  anemoscopes ;  one  wind- vane;  three  rain-gauges ;  two 
compasses. 

Observations  have  been  taken  tri-daily,  and  wei*e  sent  by  telegraph 
up  to  April  1,  1878;  since  that  time  have  been  forwarded  by  mail. 

Changes  during  year, — July  1, 1877,  Private  J.  J.  Nanry,  Signal  Serv- 
ice, U.  S.  A.,  in  charge  of  station;  December  19,  1877,  Private  W. 
Manderfeld,  Signal  Service,  U.  S.  A.,  in  charge  of  station ;  December 
10,  1877,  Private  J.  .1.  Nanry,  Signal  Senice,  U.  S.  A.,  relieved  and  or- 
dered to  Yuma ;  March  4,  1878,  Private  I.  B.  Birt,  Signal  Ser\ice,  U. 
8.  A.,  assigned  to  duty  in  charge;  Maixih  4,  1878,  Piivate  W.  Mander- 
feld,  Signal  Service,  U.  S.  A.,  assigned  to  duty  as  asj«istant;  March  15, 
187H,  Private  W.  Manderfeld,  Signal  Service,  U.  S.  A.,  relieved  and  or- 
dered to  Burkes;  April  1,  1878,  Private  J.  W.  Harrison,  H,  Sixth  Cav- 
alr>',  assigned  to  duty  as  assistant ;  June  11,  1878,  Private  I.  B.  Birt, 
Signal  Ser^ice,  U.  S.  A.,  relieved  and  ordered  to  Melvin  Station;  June 
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11, 1878,  Private  J.  W.  Harrison,  H,  Sixth  Cavalry,  assigned  to  duty  in 
charge  of  station. 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  8. 
A.,  inspected  this  station  August  27,  1877,  and  found  the  office  and 
papers  in  good  condition  and  the  records  well  kept,  evidencing  care 
and  interest  on  the  part  of  Private  Nanry  in  his  work. 

The  office  was  closed  from  December  22  to  December  29,  1877,  and 
no  observations  taken,  the  observer  being  ordered  to  assume  temporary 
charge  of  station  at  >iaricopa  Wells,  Am.  Barometrical  observations 
commenced  January  13, 1878.  The  loop  to  Phoenix  was  completed  March 
13, 1878. 

PRESCOTT,  ARIZONA  TERRITORY. 

[Official  number^  176.] 

Latitude 34°  29^  6" 

Longitude 112o  SC  30" 

Amouat  of  rain-fall  for  the  year  ending  ^nne  30, 1878.  13. 81  inches. 

Enlisted  men  and  employ Ss  on  duty  at  station. — J.  S.  Hunter,  employ^, 
temporarily  in  charge;  Private  H.  A.  Dusouchet,  Signal  Service,  XJ.  S. 
A.,  assistant;  Sergeant  William  Baber.  Signal  Servi<»e,  U.  S.  A.,  in 
charge  meteorological  office,  temporarily  absent  in  charge  of  repair 
party. 

Nuniber  of  messages  during  year. — Sent  paid,  3,598;  sent  collect,  1,065; 
received  paid,  3,565;  received  collect,  1,214;  sent  D..H.,  14,993;  received 
D.  H.,  3,882.    Total  28,317.    Fiee  busine.ss,  $2,586.54. 

ie<?m/>te.— This  line,  $1,796.41 ;  other  lines,  $3,299.40;  sundiies,  $550.40. 
Total,  $5,646.21. 

A  full  set  of  telegraph  instruments  and  rei)au'  tools  and  the  following 
meteorological  iustninients  are  in  use  at  this  station:  One  thennometer, 
standard;  one  thermometer,  maxuuum;  one  thermometer,  minimum; 
one  thennometer,  hygrometer;  one  barometer;  one  anemoscope;  one 
anemometer ;  one  rain-gauge. 

Observations  are  tiiken  tri-daily  and  sent  by  telegraph  to  oflSce  Chief 
Signal-Officer.    Full  reports  are  also  forwarded  by  mail. 

Changes  during  year,— July  1, 1877,  Private  William  Story,  Signal  Serv- 
ice, U.  S.  A.,  in  cluu^ge ;  July  17,  1877,  F.  H.  Merrill,  employe,  in  charge; 
September  22, 187  <,  Private  W.  H.  Agey,  Signal  Service,  U.  S.  A.,  as- 
sistant operator;  October  9, 1877,  J.  S.  Hunter,  employ^,  chief  operator; 
January  1, 1878,  Private  W.  H.  Agey,  Signal  Service,  U.  S.  A.,  relieved 
and  ordered  to  Campo ;  March  9,  1878,  Private  Xewton  Phelps,  Signal 
Service,  U.  S.  A.,  assigned  assistant  operator ;  April  1, 1878,  Private  E. 
J.  Falconer,  Signal  Service,  U.  S.  A.,  assigned  assistant  operator ;  April 
1,  1878,  Sergeant  Newton  Phelps,  Signal  Ser\  ice,  U.  S.  A.,  relieved  and 
ordered  to  Tres  Alamos ;  June  11, 1878,  Sergeant  William  Baber,  Signal 
Service,  U.  S.  A.,  assigned  (charge  of  meteorological  office ;  June  11, 1878, 
Private  II.  A.  Dusouchet,  Signal  Service,  U.  S.  A.,  assigned  assistant 
operator;  June  11, 1878,  Private  E.  J.  Falconer,  Signal  Ser\ice,TJ.  S.A., 
relieved  and  ordered  to  Wiekenburg. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acjting  signal  officer.,  U.  S.  A.,  from  August  22  to  August  25,  1877. 
The  office  is  well  located  for  handling  all  official  business,  and  is  com- 
modious and  suitable.    The  office  is,  generally,  in  good  condition. 

The  following  extracts  are  made  from  the  semi-ainmal  reports  of  the 
sergeant : 

The  United  States  Military  Telegraph  Liiie  has  proved  to  be  an  inestimable  benefit 
to  the  press,  government,  and  the  commercial  coumiunity,  and  is  steadily  increasing 
in  favor  iind  usefulness ;  in  fact,  without  the  telegraph  line  the  people  would  be  almost 
isolated  from  the  civilized  world. 


REPORT   OF   THE   CHIEF   fJIQNAL-OFFICEB.  109 

The  office  in  the  city  of  Prescott  was  put  on  main  line  May  26,  1878. 
The  proprietors  give  the  use  of  the  room  to  the  telegrai)h  line  rent  free. 

jSTo  records  or  forms  of  any  kind  are  at  the  station  for  i)eriod  of  time 
previous  to  May  12,  1877,  Lance  Sergeant  Ochus  having,  it  is  believed, 
destroyed  them  at  the  time  of  his  desertion. 

All  records  are  complete  fi*om  May  12,  1877,  and  the  original  record. 
Forms  4  and  22,  have  been  made  regularly  without  break  or  inteiTuption. 

SAN  DIEGO,  CALIFORNIA. 

[Offi<nal  number  J  75.] 

Latitude 32^  31'  59" 

Longitude IIT©    6'  15" 

Mean  barometer  for  the  year  ending  June  30,  1878 29.993 

Mean  tem^ra ture  for  the  year  ending  June  30,  1878 61^.3 

Amount  ot  rain -fall  for  the  year  ending  June  30,  1878 16. 10  inches. 

(A  report  from  this  station  will  also  be  found  among  the  reports  of 
regular  stations.) 

The  following  is  the  list  of  enlisted  men  and  civilian  employes  on  duty 
at  this  office : 

J.  M.  Bamos,  citizen  employ^,  operator  in  charge;  Private  J.  K. 
McKeima,  Signal  Service,  U.  8.  A.,  assistant. 

Number  of  messages. — Sent  paid,  3,447  ;  sent  collect,  1,241 ;  received 
paid,  4.643:  received  collect,  1,373:  sent  D.  H.,  1,078:  received  D.  H., 
654.    Total,  12,436. 

On  business  connected  with  the  government  and  maintenance  of  line: 

Number  of  words  sent,  116,449 ;  number  of  words  received,  119,869. 
Total,  236,318.    Free  business,  $1,257.47. 

Beceipts.— This  line,  $2,189.72:  other  lines,  $66.76:  simdries,  $72. 
Total,  $2,328.48. 

Changes.— July  1, 1877,  Sergeant  W.  T.  Blytlie,  Signal  Service,  U.  S. 
A.,  operator  in  charge ;  July  17,  1877^  J.  M.  Ramos,  citizen  employ^, 
assistant;  August  11,  rrivate  William  Story,  Signal  Service,  U.  S.  A., 
assistant ;  August  11,  Sergeant  W.  T.  Blythe,  Signal  Service,  U.  S.  A., 
relieved;  August  11^  J.  M.  Eamos,  employ^  in  charge;  December  1. 
1877,  Corporal  Wilham  Storj^,  Signal  Service,  U.  S.  A.,  relieved  and 
assigned  at  Yuma ;  January  1. 1878,  Private  J.  J.  Munroe,  Signal  Serv- 
ice, U.  S.  A.,  assistant;  Marcn  1,  1878,  Private  J.  J.  Munroe,  Signal 
Service,  U.  S.  A.,  relieved  and  ordered  to  Burkes ;  March  4, 1878,  Pri- 
vate J.  K.  McKenna,  Signal  Service,  U,  S.  A.,  assigned  assistant  oper- 
ator. 

Meteorological  office.  Sergeant  Marion  M.  Sickler  in  charge. 

Chaiiges  during  year. — July  1.  1877,  Sergeant  0.  E.  Howgate,  Signal 
Service,  U.  S.  A.,  in  charge ;  July  9, 1877.  Sergeant  C.  E.  Howgate,  Sig- 
nal Service,  U.  S.  A.,  relieved;  July  9, 1877,  Sergeant  Marion  M.  Sick- 
ler^Signal  Service,  U.  S.  A.,  in  charge. 

The  office  was  located  in  room  No.  7,  Horton  Bank  building,  from 
July  1, 1877,  to  April  24,  1878,  when,  pursuant  to  instructions  from  the 
Chief  Signal  Officer,  it  was  moved  to  same  building  with  telegraph 
offices,  comer  of  Fifth  and  D  streets. 

Seven  daily  observations  are  taken  at  this  station,  and  tri-daily  re- 
ports are  sent  by  telegraph  to  office  of  the  Chief  Signal  Officer. 

Pull  reports  are  forwarded  by  mail. 

Local  reports.  Bulletins  and  Form  22  are  furnished  and  published  by 
the  San  Diego  Daily  Union  and  San  Diego  Daily  News. 

The  office  is  regularly  visited  by  the  meteorological  committee  of  Saa 
Diego  Society  of  Natural  History. 
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When  the  line  is  down  east  or  west  of  Santa  F^,  the  signals  are  con- 
centrated at  this  station  and  sent  via  San  Francisco. 

The  following  meteorological  instruments  are  at  this  station :  Two  ther- 
momet^s,  standard;  one  thermometer,  maximum;  one  thermometer, 
minimum;  one  thermometer,  hygrometer;  two  barometers;  two  anemom- 
eters; two  self-registers  for  anemometers;  one  wind-vane  (large);  one 
wind-vane,  (small) ;  one  rain-gauge. 

The  station  was  inspected  by  I^st  Lieut.  A.  W.  Greely,  Fifth  Cavalry, 
acting  signal  officer,  U.  S.  A.,  from  September  22  to  25, 1877.  All  the 
books  and  records,  except  the  telegraph  register  and  check  ledger,  ap- 
pear to  have  been  neglected  by  Sergeant  W.  T.  Blythe  when  he  was  in 
charge,  but  the  telegraph  work  appears  to  have  been  promptly  handled 
by  him  and  Private  Story,  both  of  whom  stand  well  in  the  general  com- 
munity. 

STAXWIX,  AEIZONA  TERRITOBY. 

[Ojfftcial  number y  177.] 

Latitude  ....: 32^57' 

Longitude 1 13°  25' 12" 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavalry, 
acting  signal-officer,  XT.  S.  A.^  on  August  29,  1877,  and  the  office  found 
to  be  located  in  a  small  room  m  the  only  house  in  the  place.  The  records 
were  up  to  date  and  in  good  condition. 

This  office  was  in  operation  firom  July  1  to  December  1, 1877,  under 
charge  of  Private  W.  J.  Daily,  Signal  Service,  U.  S.  A.,  when  it  was 
moved  to  Burkes,  eight  miles  east  of  Stanwix. 

TEES  ALAMOS,  ARIZONA  TERRITORY. 

[  Official  number y  — .] 

Latitude 32^    9' 

Longitude 1100  12/ 

Sergeant  Newton  Phelps,  Signal  Service,  U.  S.  A.,  is  in  charge. 

Number  of  messages  during  year. — Sent  paid,  197;  sent  coUect,  89; 
received  paid,  145;  received  collect,  28;  sent  D.  H.,  134;  received,  D.  H,, 
100.    Total,  693.    Free  business,  $51.36. 

Ueceii>f«.— This  line,  $58.85;  other  lines,  $11.98.    Total,  $70.83. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments  and 
repair  tools;  No  meteorological  instruments  at,  and  no  reports  made 
from,  this  station. 

Changes  during  the  year. — July  1,  1877,  Private  Levi  Pitts,  Signal 
Service,  TJ.  S.  A.,  in  charge;  April  1, 1878,  Private  Levi  Pitts,  Signal 
Service,  U.  S.  A.,  relieved  and  ordered  to  Florence;  April  1. 1878,  Ser- 
geant Newton  Phelps,  Signal  Service,  U.  S.  A.,  assigned  in  ciiarge. 

The  station  was  inspected  August  11  and  12, 1877,  by  First  Lieut. 
A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.  The  office 
is  in  the  best  location  to  be  had,  and  is  suitable  for  the  accommodation 
of  the  present  business. 

Sergeant  Newton  Phelps,  under  date  of  May  1, 1878,  states  that  the 
only  record  kept  at  station  is  that  of  telegrams  sent  and  received.  The 
record  commences  with  June  22, 1877. 

TUCSON,  ARIZONA  TERRITORY. 
[Official  number^  178.] 

Latitude 32^  14' 

Longitude 110°  56' 

Amount  of  rain-faU  for  the  year  ending  June  30,  1678  .*. 13.03  inches. 
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The  following-named  enlisted  men  are  on  duty  at  this  station :  Lance 
Corporal  George  V.  Phillips,  Signal  Service,  U.  S.  A.,  in  charge ;  Private 
Fred.  C.  Kelley,  Signal  Service,  U.  S.  A.,  assistant;  Private  George  Wilts, 
M,  Sixth  Cavalry,  repairman. 

Number  of  mensagea  during  year. — Sent  paid,  3,582;  sent  collect,  1,079 : 
received  paid,  3.340;  received  collect,  1.294;  sent  D.  H.,  2,137;  received 
D.  H.,  1,428.    Total,  12,860.    Free  business,  $987.18. 

JZeceijite.— This  line,  $1,960.61;  other  lines,  $1,912.39;  sundries,  $192.94* 
Total,  $4,065.84. 

The  station  is  supplied  with  a  full  set  of  telegraph  instruments,  in- 
cluding "button-repeater" and  the  following  meteorological  instruments: 
One  thermometer,  standard ;  one  thermometer,  maximum ;  one  ther- 
mometer, minimum ;  one  thermometer, hygrometer;  one  barometer;  one 
wind- vane  (large);  one  wind- vane  (small);  one  rain-gauge;  one  ane- 
mometer. 

Observations  are  taken  tri-daily  and  sent  by  telegraph  to  Office  of  the 
Chief  Signal-Officer.    Full  reports  are  also  forwarded  by  mail. 

July  Ij  1877,  Private  W.  C.  Barden,  Signal  Service,  XJ.  S.  A.,  assigned 
to  duty  m  charge ;  July  1, 1877,  Private  C.  Butler.  Signal  Service,  U, 
8.  A.,  assigned  to  duty  as  assistant;  July  1, 1877,  Private  C.  M.  Clark^ 
Signal  Service,  tJ.  S.  A.,  assigned  to  duty  as  assistant ;  August  11, 1877, 
Private  W.  C.  Barden,  Signsd  Service,  IJ.  S.  A.,  relieved  and  ordered  to 
Maricopa;  August  11, 1877,  Sergeant  W.  T.  Blythe,  Signal  Service,  D*. 
8.  A.,  assigned  to  duty  in  charge ;  October  9, 1877.  Private  C.  M.  Clark, 
Signal  Service,  U.  S.  A.,  relieved  and  ordered  to  Apache ;  November  8, 
1877,  Sergeant  W.  T.  Blythe,  Signal  Service,  XJ.  S.  A.,  relieved  and  or- 
dered to  Yuma;  November  8, 1878,  Private  G.  V.  Phillips,  Signal  Service, 
U.  S.  A.,  assigned  in  charge;  June  1, 1878,  Private  F.  C.  Kelley,  Signal 
Service,  XJ.  S.  A.,  assigned  to  duty  as  assistant. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greeley,  Fifth  Cav- 
alry, acting  signal-officer,  XJ.  S.  A.,  on  August  13^  14,  and  15,  1877, 
and  found  not  to  be  fully  equipped  with  telegraph  mstruments ;  other- 
wise it  was  in  good  condition. 

The  situation  of  the  office  is  the  same  as  at  last  report,  on  the  second 
floor  of  building  northwest  comer  Main  and  Congress  streets,  the  best 
location  in  town  for  the  display  of  meteorological  instruments. 

From  January  1  to  June  19,  partial  rei)orts^  and  from  June  19  to  30th, 
full  meteorological  reports  transmitted  to  Chief  Signal-Officer. 

Maximum  and  minimum  thermometers  were  placed  in  position  Janu- 
ary 31,  and  readings  taken  from  same  from  February  1, 1878. 

The  following  extract  is  made  from  the  semi-annual  reports  from  this 
station : 

On  May  30,  1878,  a  meteor  of  supposed  large  dimension  fell  on  mountains  10  ndles 
northeast  of  town,  leaving  trail  of  smoke  one  mile  in  length ;  upon  striking  earth  a 
huge  volume  of  smoke  ascended,  and  was  visible  for  from  10  to  15  minutes. 

Barometer  No.  180  arrived  at  station  on  June  19, 1878,  and  observa- 
tions commenced  with  afternoon  report  of  that  date. 

WICKENBURG,  ARIZONA  TERRITORY. 

[Official  number^  168.] 

Latitude 33°  68' 

Longitude 112°  42' 

Private  E.  J.  Falconer,  Signal  Service,  U.  S.  A.,  is  in  charge  of  station 
work. 
Corporal  Oliver  Vowles,  K,  Sixth  Cavalry,  is  on  duty  as  repairman. 
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'Number  o/measdgea  during  year. — Sent  paid,  920;  sent  collect,  361; 
received  paid,  758 ;  received  collect,  212.  Total,  2,251.  Free  business, 
$153.44. 

Eeceipts.— This  line,  $363.22 ;  other  lines,  $292.89.    Total,  $656.11. 

The  station  is  provided  with  a  full  set  of  telegraph  instruments  and 
repair  tools,  and  the  following  serviceable  meteorological  instruments : 
One  thermometer,  standard ;  one  thermometer,  maximum ;  one  thermom- 
eter, minimum;  one  thermometer,  hygrometer;  one  anemoscope;  one 
rain-gauge ;  one  compass. 

Observations  are  taken  tri-daily,  and  were  sent  by  telegraph  up  to 
April  1, 1878 ;  since  that  time  have  been  forwarded  by  mail. 

Changes  during  year.— July  1, 1877,  Private  William  E.  Guild,  Signal 
Service,  U.  S.  A.,  assigned  to  duty  in  charge ;  July  26, 1877,  Private 
William  E.  Guild,  Signal  Service,  XJ.  S.  A.,  relieved  and  ordered  to  Flor- 
ence ;  Jidy  26,  1877,  Private  H.  A.  Dusouchet,  Signal  Service,  U.  S,  A., 
xtssigned  to  duty  in  charge ;  June  11,  1878,  Private  H.  A.  Dusouchet, 
Signal  Service,  U.  S.  A.,  relieved  and  orderea  to  Prescott ;  June  11, 1878, 
Private  E.  J.  Falconer,  Signal  Service,  U.  S.  A.,  assigned  in  charge. 

This  station  was  inspected  by  Lieut.  A.  W.  Greely,  Fifth  Caval^,  act- 
ing signal-officer,  U.  S.  A.,  August  19, 1877. 

The  office  is  well  locatea  and  is  large  and  commodious.  The  records 
were  not  up  to  date,  and  showed  evidences  of  neglect  on  the  part  of 
Private  W.  E.  Guild. 

The  office  was  moved  on  February  20  and  21, 1878. 

YUMA,  ABIZONA  TEERITOEY. 
[Official  number  J  169.] 

Latitude 32^  43'  32" 

Ix)ngitude 114°  36'    9" 

Amount  of  rain-fall  for  the  year  ending  June  30, 1878 2.00  inches. 

The  following-named  enlisted  men  are  on  duty  at  this  station : 

Corporal  and  Lance  Sergeant  William  Story,  Signal  Service,  U.  S.  A., 
in  charge:  Private  M.  A.  Cunningham,  assistant ;  Private  Daniel  Cam- 
eron, L.  Sixth  Cavalry,  repairman. 

Numher  qfmsssagea  durirtg  year. — Sent  paid,  2,366 ;  sent  collect,  1,466: 
received  paid,  3,077 ;  received  collect,  758 ;  sent  D.  H.,  2,942 ;  received 
D.  H.,  1,340.    Total,  11,949.    Free  business,  $569.60. 

Eeceipts.— This  Une,  $933.21 ;  other  line«.  $350.75.    Total,  $1,283.96. 

A  fuU  set  of  telegraphic  instruments  and  repair  tools,  and  the  follow- 
ing meteorological  instruments,  are  at  this  station :  Four  thermometers, 
standard ;  two  thermometers,  maximum ;  two  thermometers,  minimum ; 
two  thermometers,  hygrometer ;  two  barometers;  one  anemometer;  one 
anemoscope;  two  compasses;  one  rain-gauge. 

Observations  are  taken  tri-daily,  and  are  sent  by  telegraph  to  offioe 
Chief  Signal-Officer.    Full  reports  are  also  forwarded  by  maU. 

Changes  during  year. — July  1,  1877,  Private  G.  V.  Phillips,  Signal 
Service,  U.  S.  A^ assigned  to  duty  in  charge  of  station;  July  1, 1877, 
Private  O.  W.  White,  Signal  Service,  XJ.  S.  A.,  as  assistant ;  Sieptember 
22,  1877,  Private  O.  W.  White  relieved  and  ordered  to  Camp  Thomas; 
November  8,  1877,  Sergeant  W.  T.  Blythe,  Signal  Service,  U.  S.  A- 
assigned  in  charge ;  November  8,  1877,  Private  G.  V.  Phillips,  Signal 
Service,  U.  S.  A.,  rdieved  and  ordered  to  Tucson*;  November  14, 1877, 
Private  J.  J.  Monroe.  Signal  Service,  XJ.  S.  A.,  assigned  as  assistant 
operator ;  December  1,  1877,  Corporal  William  Story,  Signal  Service, 
TJ.  S.  A.,  assigned  in  charge ;  December  1, 1877,  Private  W.  T.  Blythe, 
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Signal  Service,  U.  S.  A.,  relieved  and  ordered  to  Santa  F^  5  December 
19,  1877,  Private  J.  J.  Nanry,  Signal  Service,  U.  S.  A.,  assigned  as 
assistant ;  January  1, 1878,  Private  J.  J.  Monroe,  Signal  Service,  U.  S. 
A.,  relieved  and  ordered  to  San  Diego ;  March  1, 1878,  Private  William  J. 
Daily,  Signal  Service,  U.  S.  A.,  assigned  as  assistant ;  March  15, 1878, 
Private  M.  A.  Cunningham,  Signal  Service,  U.  S.  A.,  assigned  as  assist- 
ant operator. 

The  services  of  the  assistant  have  been  required  the  greater  portion  of 
the  time  on  telegraph  construction  duty,  in  consequence  of  which  the 
whole  station  work  (telegraph  office  and  meteorological  station)  devolves 
upon  one  person,  which  is  thought  rather  severe,  although  the  work 
appears  to  have  been  performed  satisfactorily. 

Lieut.  Philip  Beade,  acting  signal-officer  and  superintendent,  arrived 
and  inspected  station  March  7^  1878. 

Xo  change  has  been  made  m  location  of  office  or  instruments  since 
last  report 

By  direction  of  the  Chief  Signal-Officer  a  copy  of  monthly  Form  22. 
giving  temperature,  rainfall,  and  direction  of  wind,  has  been  fumishea 
tiie  chief  engineer  of  the  Central  Pacific  Bailroad  Company,  San  f^ran- 
cisco,  Cal. 

A  maximum  thermometer  was  set  up  March  8, 1878,  and  observations 
on  maximum  temperature  have  been  taken  since  that  date. 

The  station  was  inspected  by  lieut.  A.  W.  Greely,  Fifth  Cavalry, 
acting  signal-officer,  17.  S.  A.,  on  August  29  and  30  and  September  1, 
1877,  and  by  Second  Lieut.  Philip  Eeade,  Third  Infantry,  acting  signal- 
officer,  F.  S.  A.,  in  charge  of  California  and  Arizona  Military  Telegraph 
Line,  March  8, 1878.    Station  found  in  good  condition. 

The  following  report  of  stations  on  the  United  States  Military  Tele- 
graph Line,  Kew  Mexico  Division,  is  compiled  from  the  annual  report  of 
Lieut.  James  Allen,  Third  Cavalry,  acting  signal-officer,  U.  S.  A.,  and 
from  data  on  file  in  the  office  of  the  Chief  Signal-Officer  of  the  Army : 

T<Me  showing  statiaM  on  ike  United  Slates  Military  Telegixtph  Line  in  New  Mexico  from  which 
reports  have  been  received  during  the  year  ending  June  30, 1878,  with  the  kind  of  reports 
received,  whether  complete  or  partial. 


Xame  of  station. 


El  Paso,  Tex 


Fort  Bayard.  N.  Mex  . . 
Fort  Cndg,  K.  Mex . . . . 

LaMesi]la.N.Mex 

Santa  F6.  N.  Mex 

SaverClty,  N.  Mex.... 


li 


Apr.  13. 1878 


(•) 
(*) 

(•) 

(*) 
May  32, 1878 


o 


I 


May  22,1878 


if 

1 8.1 


3 


0 
3 

8 

3 

3 


Character  of  reports  received  by  mail  on 
Form  4  (weekly). 


Observations  of.  thermometer,  hygrome- 
ter, direction  of  wind  and  state  of 
weather,  clouds,  rain-fall,  andnuudmom 
andminimom  thermometers  taken  three 
times  a  day. 

Complete  observations,  except  velocity 

of  wind,  taken  three  times  a  day. 
Complete  observations  taken  three  times 

a  day. 
Complete  observations  taken  seven  times 

aoay. 
Complete  observations,  except  maximum 

and    minimum    thermometers,    taken 

seven  times  a  day. 


dSIG 


'Reporting  at  date  of  last  annual  report,  June  30, 1877. 
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ALBUQUERQUE,  KEW  MEXICO. 

[  Official  number  J  — .] 

Latitude a5^  2' 

Longitude 106^  40' 

No  meteorological  reports  are  ftimished  from  this  station,  except  sun- 
set reports. 

No  meteorological  instruments  at  this  office. 

Operator  in  charge,  Private  R.  J.  White,  Signal  Service,  U.  8.  A.,  who 
gives  satisfaction. 

On  June  30,  1877,  Mr.  W.  M.  Smith,  civilian,  was  the  operator  in 
charge.    He  was  relieved  by  present  incumbent  on  February  10, 1878. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acting  signal-officer,  U.  S.  A.,  on  July  20, 1877.  The  office  is  lo- 
cated on  the  main  street,  and  is  neat  and  commodious.  The  records  are 
in  good  order  and  up  to  date.  The  office-room  is  furnished  free  of  rent 
by  the  citizens^  and  in  case  the  office  receii)ts  do  not  equal  the  pay  of 
the  operator  they  make  up  the  difference. 

BELEN,  NEW  MEXICO. 

[Offimal  number  J  — .] 

Latitude i c    / 

Longitude ^    z 

There  are  no  meteorological  records  kept  at  this  station,  as  it  is  only 
a  branch  of  the  Los  Lunas  office. 

The  station  was  inspected  on  July  21,  1877,  by  First  Lieut.  A.  W. 
Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.,  in  connection  with 
his  inspection  of  that  office.  The  instruments,  consisting  of  one  key, 
relay  and  sounder,  with  a  switch  and  ground  wire,  were  in  good  order, 
and  sufficient  for  the  office. 

The  office-room  is  famished  free  of  rent. 

No  books  or  records  are  kept  here,  as  all  the  business  done  is  entered 
in  those  at  Los  Lunas. 

EL  PASO,  TEXAS. 

[Official  number^  196.] 

Latitude : o    ' 

Longitude ^    ' 

Full  telegraphic  reports  and  sunset  observations  are  taken  at  this 
office. 

The  meteorological  instruments  in  use  are  one  standard  thermometer; 
one  hygrometer;  one  maximum  thermometer;  one  anemometer;  one  self- 
register;  one  rain-gauge;  one  minimum  thermometer. 

The  operator  and  observer  is  Private  Robert  Reeder,  Signal  Service, 
U.  S.  A.,  who  has  been  stationed  here  since  establishment  of  office,  No- 
vember o,  1877,  and  has  given  satisfaction. 

There  are  eight  enlisted  men,  of  the  Fifteenth  Infantry,  on  duty  with 
this  line  as  repairmen. 

On  June  30, 1877,  there  were  employed  on  this  section  one  civilian 
repairman,  who  was  discharged  Febniary  28. 1878,  and  a  civilian  team- 
ster, who  was  discharged  December  31,  187y. 

The  station  has  not  been  inspected. 

Telegraphic  reports  were  first  received  from  El  Paso  on  Apiil  1,  1878. 
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Private  Eobert  Eeeder  reports  on  May  17, 1878,  that  the  record  of 
siuiset  observations  has  been  kept  since  January  1, 1878,'an(i  of  hygrom- 
eter, thermometer,  direction  and  force  of  the  wind,  clouds  [and  state  of 
weather,  since  May  1, 1878. 

FORT  BAYARD,  NEW  MEXICO. 

[Official  number  J 170.] 

Latitude 32^46' 

Longitude 108^10' 

No  meteorological  reports  are  Ainiished  except  sunset  observations. 
No  meteorologi^  instruments  are  at  this  ofhce. 

Private  F.  W.  Mallory,  Company  D,  Fifteenth  Infantry,  acts  as  oper- 
ator, and  does  very  well  under  the  circumstances. 

Private  H.  Vdss,  Signal  Service^  U.  S.  A.,  was  the  operator  and  ob- 
server on  June  30, 1877;  he  was  relieved  by  Frivate  William  D.  McChes- 
ney,  Signal  Service,  U.  S.  A.,  and  discharged  for  misconduct  May  10, 
1878.  On  May  22, 1878,  Private  McChesney  and  all  meteorological  in- 
struments and  records  were  transferred  to  Silver  City.  N.  Mex. 

The  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
alry, acting  signal-officer,  U.  S.  A.,  on  August  2  and  3, 1877.  The  office 
was  found  to  be  neat,  comfortable,  and  commodious  j  records  up  to  date, 
neat  and  well  kept,  and  instniments  in  good  condition  and  sufficient  for 
the  office. 

Meteorological  records  and  books  tniiisferred  to  Silver  City,  and  re- 
ceived at  latter  station  on  May  15, 1878. 

FORT  CRAIG,  NEW  MEXICO. 
[Official  number  J 180.] 

Latitude 33°  42' 

Longitude lOT^    8' 

Full  telegraphic  and  sunset  observations  are  taken  at  this  office. 

Meteorological  Instruments  in  use:  Two  barometers;  one  standard 
thermometer;  one  maximum  thermometer^  one  minimum  thermometer; 
one  anemometer ;  one  self-register ;  one  wind- vane;  one  rain-gauge ;  one 
hygrometer. 

Private  Eugene  Peters,  Signal  Service,  U.  Q.  A.,  is  the  operator  and 
observer  in  charge;  he  has  not  given  satisfaction  and  has  been  recom- 
mended for  discharge. 

On  June  30, 1877.  Private  C.  J.  Costello,  Signal  Service,  U.  S.  A.,  was 
the  operator  and  observer.  He  was  discharged  for  misconduct  Febru- 
ary 25, 1878. 

Local  and  midday  observations  were  discontinued  on  April  10, 1878. 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A., 
visited  and  inspect^  the  station  July  22,  23,  and  26, 1877,  and  found 
the  office  commodious,  clean,  and  well  located.  The  records  were  up  to 
date  and  books  in  good  condition,  and  the  instruments  were  in  good 
condition  and  sufficient  for  the  office.  The  observer.  Private  J.  W.  Cos- 
tello, was  well  spoken  of  by  all  as  attentive  to  his  duties  and  well  be- 
haved. 

FORT  CUMMINGS,  NEW  MEXICO. 

[Official  number  J  — .] 

Latitude 3-2^  16' 

Longitude 107^32' 
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This  station  is  a  repair  station,  and  is  in  charge  of  an  enlisted  man  of 
the  Fifteenth  Infiantry.  Private  James  Connolly,  Company  E,  Fifteenth 
Infantry,  was  assigned  to  duty  here  on  June  1, 1878. 

FOET  SELDBN,  NEW  MEXICO. 

[Offieiiil  number^  — .] 

Latitude o     / 

Longitude ^     ' 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  8.  A., 
inspected  this  station  on  July  26,  27,  and  30, 1877.  The  office  is  well 
located,  there  being  nothing  but  the  post  to  accommodate.  There  are 
no  meteorological  instnunents  at  the  station. 

The  records  were  very  poorly  kept,  and  not  up  to  da^e.  The  office  is 
operated  by  an  enlisted  man  of  the  Fifteenth  Infantry,  who  is  detailed 
for  the  purjiose,  and  is  merely  the  headquarters  of  a  repair  party,  and 
will  probably  be  broken  up  in  the  autumn  when  Fort  Selden  is  eventu- 
ally abandoned. 

LA  MESILLA,  l^EW  MEXICO. 

\Offix>ial  number  J 181.] 

Latitude 32°  17' 

Lougitude 106©  4H' 

This  station  was  inspected  by  First  Lieut.  A.  W.  Greely,  Fifth  Cav- 
ahy,  acting  signal-officer,  U.  8.  A.,  on  July  28  and  29,  1877. 

The  office  is  well  located  for  all  telegraphic  purposes ;  the  roof-instru- 
ments have  excellent  exposure ;  but  the  shelter  for  instruments  is  not 
good,  but  can  be  made  fair.  Tlie  books  were  found  in  good  condition, 
though  formerly  they  had  not  been  well  kept.  The  instruments — ^me- 
teorological and  telegraphic — are  also  in  good  condition,  and  are  suffi- 
cient for  the  office.  Private  E.  J.  White  was  in  charge,  and  was  well 
spoken  of  at  Mesilla. 

Full  telegraphic  and  sunset  obsen^ations  are  taken  at  this  office. 

The  following  meteorological  instruments  are  in  use  at  this  station : 
Two  barometers;  one  standard  thermometer;  one  hygrometer;  one 
maximum  thermometer;  one  minimum  thermometer;  one  anemometer; 
one  self-register ;  one  wind- vane,  one  rain-gauge. 

Corporal  Martin  Hoover,  Signal  Service,  U.  S.  A.,  is  the  operator  and 
observer,  and  gives  entire  sat^faction. 

On  June  30, 1877,  Mr.  Henry  Fenton,  civilian,  was  the  operator.  He 
was  transferred  elsewhere  on  September  15, 1877. 

Local  and  midday  observations  were  discontinued  April  10, 1878,  by 
direction  of  Lieut.  James  Allen,  acting  signal-officer. 

LOS  CEUCES,  l^EW  MEXICO. 

[Official  number  J  — .] 

Latitude o  ' 

Lougitude ^  ' 

This  station  was  inspected  in  connection  with  La  Mesilla,  of  which  it 
is  a  branch  office,  by  First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting 
signal-officer,  U.  S.  'A.,  on  July  28  and  29, 1877. 

No  meteorological  reports  are  made  except  sunset  reports.  No  mete- 
orological instrmnents  at  this  office. 
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Mr.  W.  G.  Adams,  civilian,  has  been  the  operator  in  charge  since 
establishment  of  office,  October  10, 1877,  and  has  given  satisfaction. 

LOS  LUNOS,  NEW  MEXICO. 

[Official  number y  — .] 

Latitude o  / 

Longitude "  ' 

First  Lieut.  A.  W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U. 
S.  A.,  inspected  this  station  July  21, 1877.  The  office  is  a  large  and 
commodious  room  in  one  of  the  principal  buildings  in  the  town.  The 
record  books  were  up  to  date  and  well  and  neatly  kept,  and  the  instru- 
ments in  good  condition.  The  office  is  furnished  rent  free  by  the  people 
of  Los  Lunos.  and  when  the  amount  of  receipts  at  the  office  is  not  suffi- 
cient to  pay  tne  operator  the  deficiency  is  made  up  by  tliem. 

No  meteorological  reports  are  made  from  this  station  except  sunset 
reports.    There  are  no  meteorological  instruments  at  this  office. 

Mr.  W.  M.  Smith,  civilian,  operator  (who  gives  satisfaction),  is  at  pres- 
ent in  charge. 

On  June  30, 1877,  Mr.  A.  E.  Lindsay,  civilian,  was  the  operator.  He 
resigned  February  10,  1878,  when  present  incumbent  was  placed  in 
charge. 

SANTA  Ffi,  NEW  MEXICO. 

[Offiioial  number  J  09.] 

Latitude 35°  41' 

Longitude 106°  10' 

Mean  barometer  for  the  year  ending  June  30,  1878 29.793 

Mean  temperature  for  the  year  ending  June  30,  1878 47°. 1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 15.11  inches. 

(A  report  from  this  station  will  also  be  found  in  the  list  of  regular 
stations.) 

The  station  was  insi)ected  fix)m  July  11  to  16, 1877,  by  First  Lieut.  A. 
W.  Greely,  Fifth  Cavalry,  acting  signal-officer,  U.  S.  A.,  who  found 
the  telegraph  office  excellently  located  for  business,  and  in  a  xery  com- 
fortable and  conyenient  building  near  the  post-office  and  main  business 
houses.  The  record  books  were  to  date  and  well  and  carefully  kept,  the 
instru^ients,  &c.,  in  good  condition,  and  the  general  condition  ot  the 
office  was  excellent. 

Full  meteorological  reports  are  made  by  this  office. 

Meteorological  instruments  in  use. — ^Three  barometers;  two  standard 
thermomet^s ;  one  maximum  thermometer ;  one  minimum  thermometer ; 
one  hygrometer;  one  anemometer;  one  self-register;  one  anemoscope; 
one  large  wind- vane ;  one  rain-gauge. 

Force  on  duty. — Sergeant  Max  Frost,  Signal  Service,  U,  S.  A.,  ob- 
server and  clerk  in  the  superintendent's  office;  Mr.  A.  K.  Sinnott,  chief 
operator  of  line  and  manager  of  office;  one  enlisted  man.  Fifteenth  In- 
fantry, who  performs  duty  as  repairman  and  messenger. 

Sergeant  Max  Frost  and  Mr.  Sinnott  have  given  entire  satisfaction  in 
the  i)erformance  of  their  respective  duties,  l^ing  ftilly  competent  and 
very  conscientiouB  in  the  discharge  of  same.  The  force  at  this  office  is 
entirely  inadequate,  but  cannot  be  increased,  owing  to  the  scarcity  of 
men  and  there  being  no  funds  to  hire  additional  help. 

On  June  30, 1877,  there  was  on  duty  at  this  office  tiie  following  force: 
Sergeant  Max  Frost,  Signal  Service,  U.  S.  A.,  chief  clerk  and  in  charge 
of  repairmen ;  J,  W.  Anderson  and  E.  Rowcroft,  civilian  clerks ;  G.  A. 
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Stolbrand,  civilian,  chief  operator,  and  Private  Martin  Hoover,  Signal 
Service,  U.  S.  A.  Mr.  O.  A.  Stolbrand  resigned  his  position  August  30, 
1877.  Mr.  J.  W.  Anderson  was  discharged  September  1, 1877.  Mr.  E. 
Eowcrofb  was  discharged  April  1, 1878,  and  Private  Hoover  transferred 
to  duty  elsewhere  September  15, 1877. 

SHiVER  CITY,  l^TEW  MEXICO. 

[OfficiaJ  number y  194.] 

Latitude <^  • 

Longitude o  / 

The  station  was  inspected  August  3, 1877,  by  First  Lieut  A.  W. 
Greely,  Fifth  Cavalry,  acting  signal  officer,  U.  S.  A.,  and  was  found  in 
excellent  condition  as  regards  records  and  instruments.  E^'erything 
indicated  that  Mr.  B.  W.  Rice,  the  operator,  was  interested  in  and  at- 
tentive to  his  work.  The  office  is  well  located  on  Main  street,  and  is 
convenient  to  the  principal  business  houses. 

Full  meteorological  observations  are  made  at  tliis  station. 

Tlie  following  meteorological  instinments  are  in  use  at  this  station :  Two 
barometers;  one  standard  thermometer;  one  hygrometer;  one  maxi- 
mum thermometer ;  one  minimum  thermometer ;  one  anemometer ;  one 
self-register;  one  wind- vane;  one  rain-gauge. 

Sergeant  William  T.  Blythe  and  Private  William  D.  McCliesney,  Signal 
Service,  U.  S.  A.,  are  on  duty  as  operator  and  obsen^er,  and  have  given 
satisfaction. 

The  operator  on  June  30, 1877,  was  Mr.  C.  O.  Butts,  ci\ilian,  who  re- 
signed, and  was  relieved  by  Mr.  Henry  Fenton.  civilian,  on  September 
15,  1877.  Mr.  Fenton  resigned,  and  was  relieved  by  Sergeant  Bljthe  on 
December  1, 1877. 

Privat-e  McChesney  was  assigned  to  duty  as  assistant,  and  a  ftdl  me- 
teorological station  established  on  May  22,  1878. 

Private  W.  D.  McChesney  arrived  at  station  May  16,  1878,  with  aU 
meteorological  instruments.  Instruments  i)ut  up  with  as  good  exposure 
as  possible.  The  tube  of  barometer  l^o.  307  was  found  to  contain  a  speck 
of  air. 

Observations  commenced  on  May  17,  1878.  No  exposure  could  be 
found  for  the  maximum  and  minimum  thermometers,  and  readings  of 
these  instruments  are  not  taken. 

Elevation  of  station  and  a  constant  correction  for  elevation  received 
from  office  Chief  Signal-Officer,  with  instructions  to  work  up  a  table  of 
corrections  for  elevations.    Elevation  of  station,  6^93. 

On  May  18, 1878,  the  property  was  transferred  to  Private  W.  T.  Blji:he. 

Oixler  to  use  constant  correction  rescinded  per  instructions  from  office 
Chief  Signal-Officer. 

On  June  26, 1878,  commenced  moving  office  and  continued  it  on  June 
27.  Except  a  break  of  about  twelve  hours  in  wind-register,  the  regular 
work  was  not  interrupted. 

SOCOERO,  NEW  MEXICO. 

[Official  number  J  — .] 

Latitude o  ' 

Longitude ^  ' 

Private  G.  L.  Wright,  Fifteenth  Infantry,  was  on  duty  at  this  station 
as  repairman  until  April  10, 1878,  when  he  wa«  transferred  to  Belen. 
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The  following  report  of  stations  on  the  United  States  Military  Tele- 
graph Line.  Texas  division,  is  compiled  from  the  annual  report  of  Lieut. 
George  8.  Grimes,  Second  Artillery,  acting  signal-officer,  U.  S.  A.,  and 
fix)m  data  on  file  in  the  office  of  the  Chief  Signal-Officer  of  the  Army  : 

Table  showing  stationB  on  the  United  States  Military  Telegraph  Line  in  Texas  from  which 
reports  have  been  received  during  the  year  ending  June  30, 1878,  with  the  hind  of  reports  sent, 
fckether  complete  or  partial. 


Xame  of  station. 


Boeme^  Tex 

BrackettviUe,  Tex 

Brown«ville,  Tex 

Cambridge,  Tex 

CaAtroville,  Tex 

Coleman  City,  Tex 

Concho,  Tex 

Deoatnr,  Tex 

Deniaon,  Tex 

Ea^e  Pass,  Tex 

Edmbnrg,  Tex 

Fort  Bavia,  Tex 

Fort  GriflSn,  Tex 

Fort  McKaTdtt,  Tex  . . 

FortSULIndT 

Fredericksborg,  Tex. . 

Graham,  Tex 

Henrietta,  Tex 

Jackaboro',  Tex 

Laredo,  Tex 

Mason.  Tex 

Pilot  Point,  Tex 

Bio  Grande  City,  Tex . 

San  Antonio,  Tex 

Stockton,  Tex 

Uvalde,  Tex 


>* 

fi 

5? 

Reports  com- 

menced— 

•sg. 

ll 

£  •-' 

i^ 

^ 

(*) 

0 

(*) 

0 

(*) 

3 

(*) 

0 

(•) 

0 

(*) 

0 

(*) 

0 

(*) 

0 

(*) 

3 

(*) 

3 

(*) 

0 

April  1,  1878 

8 

(*) 

3 

(*) 

0 

(*) 

•  3 

(*) 

0 

(*) 

0 

Feb.  14,  1878 

0 

(*) 

0 

<*) 

0 

(*) 

3 

(*) 

0 

(*) 

0 

(*) 

3 

(*) 

3 

(*) 

0 

Character  of  reports  received  by  mail  on  Form  4  (weekly.) 


Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  seven  times  a  day. 
Complete  observations  taken  three  times  a  day. 
Closed  and  reports  discontinued  on  January  5, 1878.   Office 

reopened  for  commercial  business  June  1, 1878. 
Complete  observations  (except  velocity  of  wind)  taken 

three  times  a  day. 
Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  six  times  a  day. 
Complete  observations  taken  once  a  day. 
Complete  observations  taken  seven  times  a  day. 
Complete  observations  taken  three  times  a  day. 
Observations  of  thermometer,  hygrometer,  direction  of 

wind  and  state  of  weather,  clouds  and  rain-£Bdl  taken 

once  a  day. 
Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  once  a  day. 
Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  once  a  day. 
Complete  observations  taken  once  a  day. 
Complete  observations  taken  once  a  day. 
Complet«  observations  taken  three  times  a  day. 
Complete  observations  taken  six  times  a  day. 
Complete  observations  taken  three  times  a  oay. 
Complete  observations  taken  once  a  day. 
Complete  olmervations  taken  once  a  day. 
Complete  observations  taken  three  times  a  day. 
Complet«  observations  taken  three  times  a  day. 
Complete  observations  taken  once  a  day. 


*  Reporting  at  date  of  last  annual  report,  June  30, 1877. 

BOEENE,  TEXAS. 
[Official  number  J  207.] 

Latitude .-. 29°  48' 

Longitude 98°  39' 

Mr.  Eagene  Lane  was  in  charge  of  this  office  during  the  year,  except 
daring  the  following  intervals,  in  which  the  exigencies  of  l^e  service 
and  the  small  operating  force  on  the  lines  necessitated  the  removal  of 
Mr.  Lane  to  other  points  (and  the  consequ^it  closing  of  this  office)  where 
the  services  of  an  operator  were  imperatively  and  immediately  needed: 
firom  January  1, 1878,  to  February  6, 1878 ;  from  April  1, 1878,  to  May 
10, 1878,  and  June  22, 1878. 

This  section  maintains  in  repau*  about  forty  miles  of  wire. 

The  elevation  of  station  is  one  thousand  three  hundred  and  thirty- 
three  feet. 

The  office  is  conveniently  located,  and  is  sufficient  for  the  amount  of 
business. 
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• 

A  complete  outfit  of  meteorological  instruments  is  at  the  station,  ex- 
cept the  diy-bulb  thermometer,  which  has  been  broken. 

iNo  press  reports  or  bulletins  are  issued. 

Station  inspected  November  28, 1877,  by  First  Lieut.  Greorge  S.  Grimes, 
Second  Artillerj^,  acting  signal-officer,  U.  S.  A. 

The  office  records  were  found  in  excellent  order,  and  the  duties  of  the 
office,  both  meteorological  and  telegraphic,  seem  to  be  faithftdly  and 
intelligently  performed. 

Lieut.  George  S.  Grimes,  acting  signal-officer,  U.  S.  A.,  reports,  under 
date  of  January  3, 1878,  that  it  has  been  found  tfecessary  to  close  office, 
temporarily,  and  assign  the  operator  to  duty  at  San  Antonio,  Tex. 
Weather  reports  from  this  station  will,  therefore,  be  suspended  from 
December  31, 1877,  until  the  station  can  be  re-established. 

Office  closed  April  1, 1878,  and  reoi)ened  May  10, 1878. 

Office  closed  on  June  22, 1878,  and  Mr.  Eugene  Lane  directed  to  rei)ort 
to  Sergeant  J.  T.  Bradley,  at  San  Antonio,  Tex,,  for  duty  at  that  station 
during  illness  of  Private  Milbum ;  Mr.  Lane  to  return  to  Boeme  and 
resume  his  duties  upon  the  recovery  of  Private  Milbum. 

BRACKETTVILLB,  TEXAS. 
[Official  number,  204.] 

Latitude 29°  17' 

Longitude lOQo  25' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 26. 18  inches. 

Sergeant  D.  D.  Stansell  reports  that  the  office  is  located  in  building 
comer  of  Main  and  Fort  street. 

The  office  occupies  half  of  the  main  building,  also  back  room  adjoin- 
ing,  in  the  window  of  which  are  placed  the  instruments. 

Height  of  barometer  above  sea-level  is  approximated  at  one  thousand 
and  twenty-six  feet. 

Office  was  moved  to  its  present  location  June  1, 1877. 

The  station  has  not  been  inspected  during  the  year. 

Sergeant  I.  T.  Shadle,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  June  30, 1877,  and  remained  in  charge  until  relieved  by  Sergeant 
D.  D.  Stansell,  Signal  Service,  U.  S.  A.,  September  10, 1877,  who  re- 
mained in  charge  until  May  1, 1878,  when  he  was  relieved  by  Private  R. 
J.  Somers,  and  ordered  to  Denison,  Tex.,  for  (lischarge. 

Sergeant  Stansell  was  discharged  at  Denison,  Tex.,  by  reason  of  expi- 
ration of  tenn  of  ser\ice  May  9, 1878,  to  date  May  6,  1878. 

Private  Frank  Mangels  was  on  duty  at  this  station  as  assistant  oper- 
ator and  line  repairman  from  December  11, 1877,  up  to  June  25, 1878, 
except  when  confined  in  the  post  guard-liouse  at  Fort  Clark,  Tex.  Mr. 
W.  W.  McConihe  was  on  dutj^  at  this  station  as  assistant  operator  and 
repairman  from  January'  24, 1878,  up  to  April  16,  1878. 

Corporal  Somers  was  in  charge  of  the  Brackettville  office  June  30, 
1878.    Repair  section,  forty-eight  miles. 

BROWNSVILLE,  TEXAS. 
[Official  number  J  174.] 

Latitude ft6<=^  OC 

Longitude 97°  SC 

Amouut  of  rain-fall  for  the  year  ending  June  30,  1878 27.37  inches. 

Corporal  H.  C.  Wineland,  Signal  Service,  U.  S.  A.,  was  in  charge  of 
this  station,  assisted  by  Private  J.  Grerard,  June  30,  1877,  Corporal 
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Wineland  remaming  in  charge  up  to  June  30. 1878,  and  Private  Gerard 
was  on  duty  thereat,  except  when  temporarily  detached  at  Eio  Grande 
City,  Tex.,  up  to  March  31, 1878,  when  he  was  discharged,  by  order,  at 
Rio  Grande  City,  Tex. 

Bepair  section,  twenty-five  miles.  This  station  has  not  been  inspected 
during  the  year. 

There  are  no  bulletins  issued,  but  the  telegrams  from  the  Chief  Signal 
Officer,  announcing  the  display  of  cautionary  signals  at  Gulf  stations, 
are  handed  to  Mr.  M.  J.  Gomila,  agent  Morgan's  Steamship  Line,  and 
by  him  transmitted  by  telegraph  to  Brazos  Santiago,  for  the  benefit  of 
shipping  in  that  port. 

CAMBRIDGE,  TEXAS. 
[Official  number y  150.] 

Latitude 33°  42' 

Longitude ^ 98°  00' 

Private  W.  M.  Weddington  was  in  charge  of  this  station  from  June 
30^  1877,  up  to  January  5,  1878.  when  the  office  was  closed.  Private 
Weddington  having  been  ordered  to  duty  at  Fort  Griffin,  Tex, 

This  office  was  reopened  June  1, 1878,  and  Mr.  W.  M.  Weddington, 
civilian,  placed  in  charge.    He  was  still  on  duty  here  June  30, 1878. 

No  meteorological  duty  performed  at  this  station  since  date  of  re- . 
opening. 

Station  not  inspected  during  the  year. 

Meteorological  work  discontinued  and  telegraph  office  at  this  station 
Glosed  on  January  5, 1878,  by  order  of  lieut.  George  S.  Grimes,  acting 
signal -officer,  XT.  S.  A.,  and  Private  W.M.  Weddiugton  ordered  to  repo^ 
for  duty  at  Fort  Griffin,  Tex. 

Office  and  property  turned  over  to  Mr.  J.  J.  Mullen.  Office  reopened 
June  1, 1878,  for  commercial  business. 

CASTEOVILLE,  TEXAS. 
[Offi,ci€U  number y  149.] 

Latitude 29^  25' 

Longitude 98^  SV 

Corporal  W.  E.  Smith  was  in  charge  of  this  station  June  30, 1877,  and 
up  to  July  16, 1877,  at  which  date,  haviug  been  relieved  by  Mr.  W.  W. 
Holmes,  he  was  transferred  to  San  Antonio,  Tex. 

Mr.  Holmes  continued  in  charge  until  January  26, 1878,  and  having 
been  relieved  by  Private  R.  J.  Somers,  was  discharged.  Private  E.  J. 
Somers  remained  in  charge  until  relieved  April  29, 1878,  by  Private  T. 
Jones,  Signal  Service,  U.  S.  A. ;  he  was  then  ordered  to  Brackettville, 
Tex. 

Private  Jones  was  in  charge  of  this  station  June  30, 1878.  About 
forty  miles  of  line  are  repaired  &om  this  station. 

The  station  has  not  been  inspected  during  the  year. 

The  elevation  of  station,  as  adopted  at  office  of  Chief  Signal  Officer, 
is  676  feet,  founded  on  the  authority  of  the  Mexican  Boundary  Commis- 
sion, which  gives  the  elevation  as  672  feet,  the  elevation  of  barometer 
above  ground,  4  feet,  added  thereto,  makes  the  elevation  to  be  corrected 
for. 
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OOLEMAN  CITY,  TEXAS. 
[Official  number  J 151.] 

Latitude o    ' 

Longitude  o    / 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 39.38  inches. 

First.  Lient.  George  S.  Grimes.  Second  Artillery,  acting  signal-officer, 
n.  S.  A.,  inspected  this  station  October  28, 1877. 

All  records  of  the  office  were  found  in  good  order  and  well  and  neatly 
kept. 

Private  O.  A.  Ray  was  in  charge  of  this  station  from  June  30, 1877, 
up  to  December  18, 1877,  when  he  was  ordered  to  Stockton  for  duty, 
having  been  relieved  at  the  former  station  by  Private  James  A.  Perkins, 
Signal  Service,  U.  S.  A.J  who  was  in  charge  of  this  station  June  30, 
1878.    Repair  section,  ninety  miles. 

Private  James  A.  Perkins  reports  that  on  January  7, 1878,  the  office 
was  removed  from  the  court-house  to  the  new  United  States  Military- 
Telegraph  building. 

CONCHO,  TEXAS. 

[Official  number^  152.] 

Latitude! <. 31°  22' 

Longitude lOQo  20' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 23.83  inches. 

Corporal  W.  J.  Cundall  was  in  charge  of  this  station  during  the  year, 
assisted  by  Private  J.  Peters  as  repairman.  About  one  hundred  miles 
of  line  are  maintained  in  order  by  the  repairman  on  duty  at  this  station. 

This  station  was  inspected  I^ovember  5, 1877,  by  First  Lieut.  George 
S.  Grimes,  acting  signal-officer,  U.  S.  A.  The  office  is  well  located  and 
is  about  400  yards  from  the  headquarters  building  of  the  post  of  Fort 
Concho.  The  building  is  a  mere  shell,  and  is  poorly  suited  for  the  pur- 
poses for  which  it  is  u^d.  Proposals  have  been  invited  for  the  constaic- 
tion  of  a  new  stone  building,  and  it  is  hoped  that  a  more  suitable  build- 
ing win  soon  be  put  up.    The  elevation  of  the  barometer  is  1^750  feet 

The  station  is  supplied  with  a  complete  set  of  meteorological  instru- 
ments. 

No  bulletins  or  press  reports  are  issued.  The  t/elegraph  work  of  the 
station  has  been  well  performed  and  has  given  general  satisfaction.  The 
books  and  papers  were  generally  well  and  neatly  kept,  and  posted  up  to 
date.  / 

Mr.  John  Yates  was  in  charge  of  this  office  from  June  30, 1877,  up  to 
the  date  of  closing  of  station,  October  20, 1877,  when  he  was  discharged. 

DECATUR,  TEXAS. 

[  Official  number^  153.] 

Latitude 33°  10' 

Longitude 97°  30' 

This  station  ha«  not  been  inspected  during  the  year. 

Private  R.  J.  Somers  was  in  charge  of  this  station  from  June  30, 1877, 
up  to  January  21,  1878,  when  he  was  ordered  to  BrackettviUe,  Tex., 
having  been  relieved  by  Mr.  W.  E.  Garver.  Mr.  Garver  was  in  charge 
of  this  station  June  30,  1878.     Repair  section  forty  miles. 

Anemometer  put  up  February  11. 1878.  Telegraphic  reports  of  the 
wind's  velocity,  as  shown  by  the  seli-register,  commenced  February  17, 
1878. 
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DENISON,  TEXAS. 
[Official  number y  154.] 

Latitude 33°  bC 

Longitude 96°  40- 

Mean  barometer  for  the  year  ending  June  30,  1878 29.962 

Mean  temperature  for  the  year  ending  June  30,  1878 63^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 50. 19  inches. 

The  meteorological  work  of  this  station  was  performed  by  Corporal  W. 
A.  Massey,  Signal  Service,  U.  S.  A.,  from  June  30, 1877,  except  when 
sick,  up  to  January  22, 1878,  when  he  was  ordered  to  Fort  Whipple,  Va., 
for  change  of  station.  Sergeant  S.  W.  Naylor  relieved  Corporal  Massey, 
January-  22,  1878,  and  remaine<l  on  duty  as  observer  at  this  office  up  to 
June  30,  1878. 

Serge^int  Herman  Frey  was  on  duty  at  this  office,  as  observ^er,  from  June 
17  to  June  30,  1878.  In  addition  to  the  regular  ooservations  and  rejwrts 
required  from  fiill  reporting  stations,  the  further  duty  of  collecting  and 
consolidating  the  meteorological  observations  taken  at  the  several  offices 
on  the  line,  and  which  are  concentrated  at  Denison  from  all  stations 
excei)t  Santa  Maria,  Tex.,  and  Cambridge.  Tex.,  for  record,  and  from 
eiglit  stations^  for  transmission  to  the  Chiei  Signal  Officer  of  the  Army. 

The  operating  department  of  the  office  was  in  charge  of  Cori)oral 
Eugene  Peters,  Signal  Service,  U.  S.  A.,  June  30,  1877,  who,  having 
been  ordered  to  Fort  Whijiple,  Va.,  for  medical  treatment,  was  relieved 
by  John  Sims,  July  12,  1877,  who  remained  in  charge  up  to  August  20, 

1877,  when  he  was  discharged  for  misconduct,  having  been  relieved  by 
C.  M.  Carr,  who  was  relieved  by  George  I.  Copp,  September  6, 1877 ; 
the  latter  having  been  temporarily  placed  in  charge  until  relieved  by  Mr. 
Floyd  Shock,  September  9, 1877,  who  was  in  charge  until  January  16, 

1878,  when  he  was  relieved  by  Cori>oral  James  O'Dowd,  Signal  Service, 
U.  S.  A.,  who  was  on  duty  June  30,  1878. 

Corporal  R.  E.  Geraghty,  SiguiU  Service,  U.  S.  A.,  has  been  continu- 
ou.sly  on  duty  at  this  office,  as  chief  clerk  of  the  division,  ftt)m  June  30, 
1877,  up  to  June  30, 1878.  Private  Will  Stromberger,  Signal  Service, 
U.  S.  A.,  rei)orted  for  duty  September  21,  1877,  and  continued  on  duty 
as  clerk  at  this  office  from  that  date  until  June  30, 1878. 

George  I.  Coi)p  reported  for  duty  at  this  office  as  clerk  and  assistant 
operator  July  19, 1877,  and  remained  on  these  duties  until  September 
20, 1877^  when  he  was  onlered  to  Rio  Grande  City,  Tex.,  to  take  charge 
of  the  .United  States  Military  Telegraph  Office  at  that  point.  Walter  Mc- 
Arthur  was  on  duty  as  clerk  at  this  office  from  October  1, 1877,  up  to 
June  3^  1878,  on  which  date  he  was  discharged  at  his  own  request. 

Station  has  not  been  inspected  during  the  year. 

EAGLE  PASS,  TEXAS. 

[Official  number y  loo.] 

Latitude 28°  40' 

Longitude 100^  15' 

Amount  of  raiu-faU  for  the  year  ending  Jnne  30,  1878 25.43  inches. 

This  is  a  ftiU  reporting  station.  Private  Fred.  Belford  was  in  charge 
of  this  station  June  30, 1877,  and  remained  in  charge  until  relieved  by 
Private  McClosky,  Signal  Service,  XJ.  S.  A.,  February  8,  1878.  Private 
McClosky  was  in  charge  of  this  office  until  March  19, 1878,  when  he  was 
placed  in  confinement  at  Fort  Duncan,  Tex.,  awaiting  trial,  up  to  June 
30,  1878.    Private  E.  G.  Prince,  Signal  Service,  U.  S.  A.,  was  in  charge 
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of  this  station  from  March  19,  1878,  up  to  June  30, 1878.    Private  T. 
Bowlus  was  on  duty  at  this  office  as  repairman  during  the  year.    Pri- 
vate F.  Mangels  was  on  duty  at  this  office  fi^m  October  28, 1877,  as 
assistant  operator  and  repairman,  up  to  Dexiember  11, 1877. 
The  station  has  not  been  inspected  during  the  year. 

EDINBURG,  TEXAS. 

[Official  numbeTy  156. J 

Latitude 26^  03' 

Longitude 98°  03' 

Private  Edson  T.  Peck,  Signal  Service,  U.  8.  A.,  was  in  charge  of  this 
station  from  June  30,  1877,  up  to  April  24,  1878,  at  which  date  he  was 
relieved  by  Private  Jerome  Williams,  Signal  Service,  U.  S.  A.,  who  was 
in  charge  of  the  station  June  30, 1878.  Private  Edson  T.  Peck  was  dis- 
charged at  Brownsville,  Tex.,  by  reason  of  expiration  of  term  of  service, 
April  22,  1878. 

Repair  section  forty  miles. 

This  station  has  not  been  inspected  during  the  year. 

FORT  DAVIS,  TEXAS. 

[Offi^iial  number,  163.] 

Latitude 30°  30' 

Longitude ^ 103o  45' 

This  station  was  opened  December  24, 1877,  on  the  completion  of  the 
Stockton  and  Davis  extension  of  the  United  States  Military  Telegraph 
Lines,  and  Mr.  E.  M.  Dunbar  placed  in  charge. 

Mr.  Dunbar  was  in  charge  June  30, 1878,  assisted  by  Corporal  J.  M. 
Kistler,  as  assistant  operator  and  repairman. 

Fort  Davis  was  made  a  full  reporting  station  April  1, 1878,  and  me- 
teorological reports  received  therefrom,  commencing  April  1, 1878. 

About  thirty -five  miles  of  line  are  maintained  in  order  from  this  sta- 
tion. 

Telegraphic  reports  from  Fort  DaAis  were  first  received  at  Office  of 
Chief  Signal  Officer  on  April  1,  1878.  Barometer  not  received  until  10 
a.  m.  April  3,  1878. 

Mr.  E.  M.  Dunbar  has  been  directed  to  use  an  elevation  of  5,203  feet, 
a«  given  by  the  engineer  of  the  Texas  and  Pacific  Railroad,  in  reducing 
barometer  readings  to  sea-level. 

This  station  has  not  yet  been  inspected. 

FORT  GRIFFIN,  TEXAS. 
[Official  number ,  158. J 

Latitude 32^  53' 

Longitude 99^  21' 

Amouut  of  rain-fall  for  the  year  ending  Juno  30,  1878 .- 37.96  inches. 

The  station  has  not  been  inspected  during  the  year. 

Sergeant  J.  Taylor  Bradley  was  in  charge  of  this  station  June  30, 1877, 
and  continued  on  duty  thereat  until  January  28,  1878,  when  he  was  or- 
dered to  San  Antonio,  Tex.,  having  been  i^eUeved  at  the  former  station 
by  Private  W.  M.  Weddington,  who  continued  in  charge  until  April  6, 
1878,  when  he  was  relieved  by  Corporal  J.  C.  Kickli,  who  was  in  charge 
June  30,  1878. 

Private  Weddington  was  discharged  at  Denison,  April  17, 1878. 

About  fortv  miles  of  wire  are  maintained  in  ortler  from  this  station. 
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FORT  McKAVETT,  TEXAS. 
[Official  number y  161.] 

Latitude 30o  48^ 

Longitnde 99°  58' 

Mr.  C.  F.  Burroughs  was  in  charge  of  this  station  from  June  30, 1877, 
up  to  April  3,  1878,  when  he  absconded,  taking  away  the  public  funds 
and  part  of  the  public  property  of  this  station.  Mr.  Eugene  Lane  was 
temporarily  plac^  in  charge  of  this  station  from  April  3  up  to  May  6, 
1878,  when  he  was  ordered  back  to  the  Bcerne  oflBlce,  having  been  re- 
lieved at  the  McKavett  office  by  Private  H.  Marsh,  who  was  in  chai'ge 
June  30, 1878.  About  forty  miles  of  line  are  maintained  in  repair  from 
this  station. 

The  elevation  of  barometer  is  two  thousand  and  fifty  feet. 

Station  in8pected!N'ovember23,1877^y  First  Lieut  George  S.  Grimes, 
Second  Artillery,  acting  signal-officer,U.  S.  A. 

The  office  is  convenient  and  well  located,  in  post  headquarters  build- 
ing, but  the  exi>08ure  of  meteorological  instruments  is  not  very  good. 
A  complete  set  of  instruments  is  at  the  station,  which  were  in  good  con- 
dition at  the  time  of  inspection.  !No  bulletins  are  published  frx)m  office. 
Becords  have  been  badly  kept,  and  were  not  up  to  date  at  time  of  in- 
spection. 

FORT  SILL,  INDLAN  TEEEITORY. 

[(>fficial  number  J 166.] 

Latitude 34°  4(V 

Lougitude 98°  SC 

Amoniit  of  rain-faU  for  the  year  ending  June  SO,  1878 50.31  inches. 

Mr.  George  I.  Copp  was  in  charge  of  this  station  from  June  30, 1877,  up 
to  July  11,  1877,  when  he  was  relieved  by  Sergeant  William  Dowes,  oig- 
nal  Service,  U.  8.  A.,  who  was  on  duty  at  this  station  until  May  28, 1878, 
when  he  was  relieved  by  Private  John  McCann,  Signal  Service,  U.  S. 
A.,  who  was  in  charge  of  the  station  June  30,  1878.  Sergeant  Dowes 
was  discharged  by  order  June  13, 1878.  About  forty  miles  of  line  are 
maintained  in  order  frt)m  this  station. 

There  has  been  no  change  in  location  of  office  or  instruments  during 
the  six  months  ending  June  30,  1878.  This  station  is  supplied  with  a 
single  set  of  standard  meteorological  instruments,  l^o  reports  have  been 
issued  ftt)m  this  station,  except  the  regular  weekly  and  monthly  reports 
rendered  to  the  Chief  Signal  Officer  and  officer  in  charge  United  States 
Military  Telegraph  Line,  Texas  Division ;  and  the  tri-daUy  telegraphic 
reports  which  have  been  transmitted  regularly  to  the  central  office. 

The  station  has  not  been  inspected  during  the  year. 

FREDERICKSBURG,  TEXAS. 
[Official  number  J 167.] 

Latitude 30°  20' 

Longitude 98°  40' 

Private  B.  G.  Prince,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  June  30, 1877,  and  remained  on  duty  thereat  until  March  9, 1878, 
when  be  was  ordered  to  Eagle  Pass,  having  been  relieved  at  Fredericks- 
burg by  Private  C.  F.  Tansill,  Signal  Ser\ice,  U.  S.  A.,  who  was  in  charge 
of  this  office  June  30,  1878.  About  forty  miles  of  line  are  maintained  in 
repair  from  this  station. 
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« 

The  elevation  of  station  is  one  thousand  six  hundred  and  fourteen 
feet.    The  office  is  located  in  the  principal  hotel  in  the  town. 

Xo  bulletins  or  press  reports  are  issued.  The  station  was  inspec^ted 
by  First  Lieut.  George  S.  Grimes,  Second  Artillery,  acting  signal-officer, 
U.  8.  A.,  November  26, 1877.  The  station  is  supplied  with  a  complete 
outfit  of  instruments,  except  minimum  thennometer,  which  is  broken. 
The  exposure  of  the  anemometer  and  wind- vane  is  excellent ;  that  of  the 
other  instruments  is  not  so  good. 

GRAHAM,  TEXAS. 

[Official  number y  183.] 

Latitude 33^  01' 

Longitude 9rP  27' 

The  station  was  not  inspected  during  the  year. 

Mr.  Floyd  Shock  was  in  charge  of  this  station  June  30, 1877,  and  con- 
tinued on  duty  here  until  September  8, 1877,  when  he  was  ordered  to 
Denison,  Tex.,  for  temporary  duty,  and  remained  at  the  latter  station 
until  January  16,  1878.  Mr.  Shock  again  took  charge  of  the  Graham 
station  January  23, 1878,  and  was  in  charge  thereof  June  30, 1878 ;  from 
September  12, 1877,  until  January  23, 1878,  during  Mr.  Shock's  absence, 
Mr.  W.  T.  Ditto  was  temporarily  in  charge  of  this  station,  no  meteoro- 
logical duty  ha\dng  been  performed  during  the  interim. 

The  anemometer  and  self-register  were  placed  in  position  February  9, 
1878. 

HENRIETTA,  TEXAS. 

[Offi^cial  number^  190. J 

Latitude 33^  42' 

Longitude 98°  00' 

This  station  has  not  been  inspected  during  the  year. 

Mr.  George  I.  Cole  was  in  charge  of  this  office  June  30, 1877,  and  re- 
mained in  charge  up  to  August,  1877,  when  he  was  discharged,  having 
been  relieved  by  Mr.  J.  J.  Mullen,  who  was  in  charge  June  30,  1878. 
Meteorological  reports  were  forwarded  from  this  station,  commencing 
February  14,  1878. 

Kepair  section,  forty  miles. 

First  regular  telegraphic  report  from  this  station  was  received  at  4.35 
p.  m.  of  February  14, 1878. 

On  February  11, 1878,  lieut.  George  8.  Grimes,  acting  sigpal-officer, 
U.  S.  A.,  directed  that  the  same  elevation  be  used  at  this  station  for  cor- 
recting oarometrical  readings  as  that  used  at  Cambridge,  Tex.,  viz, 
nine  hundred  and  fifteen  feet. 

Barometrical  observations  commenced  June  1, 1878. 

JACKSBORO',  TEXAS. 

[Offi^nal  number  J 169.  J 

Latitude 33°  lO' 

Longitude 98°  OO' 

Corporal  P.  M.  Wilson,  Signal  Service,  U.  S.  A.,  was  in  charge  of  this 
station  from  June  30, 1877,  to  September  22, 1877,  and  ft^m  December 
10,  1877,  to  June  30,  1878. 

Corporal  Wilson  was  sick  and  on  furlough  from  September  22,  1877, 
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to  December  10,  1877,  during  which  time  Mr.  G.  K.  Da\id8on  was  in 
charge  of  the  Jacksboro'  office. 

Kepair  section,  fifty  miles. 

Corporal  J.  M.  Kistler  was  on  duty  at  this  station  as  repairman  June 
30, 1877,  and  was  on  duty  repairing  line  between  that  point  and  Fort 
Stockton,  Tex.,  and  constructing  extension  of  line,  westward  to  Fort 
Davis,  until  January  25j  1878,  when  he  was  relieved  from  duty  at  Jacks- 
boro'  and  permanently  assigned  as  repairman  and  assistant  operator  near 
Fort  Davis,  Tex. 

Corporal  P.  M.  Wilson  reported  from  sickness  to  duty  on  December 
1, 1877. 

The  seven  daily  observations  were  commenced  at  this  station  April  1^ 
1878,  and  the  sending  of  the  6.02  a.  m.  and  9.27  p.m.  telegraphic  obser- 
vations was  discontinued  on  the  same  date.  i 

Mie  3.02  p.  m.  observation  and  sunset  prediction  are  the  only  reports 
telegraphed. 

This  station  has  not  been  inspected  during  the  year. 

LAREDO,  TEXAS. 
[Offlcial  number y  160.] 

Latitude 27©  32' 

Longitude   990  26' 

Amount  of  rain-faU  for  the  year  ending  June  30,  1878 20.88  inches. 

Sergeant  John  McOlone,  Signal  Service,  U.  S.  A.,  was  in  charge  of 
this  station  firom  June  30, 1877,  assisted  by  Private  William  L.  Miller, 
Signal  Service,  U.  S.  A.,  repairman,  up  to  June  30, 1878. 

Repair  section,  one  hundred  miles. 

The  station  has  not  been  inspected  during  the  year. 

Barometrical  observations  commenced  on  February  24^  1878. 

On  March  19, 1878,  Lieut.  George  S.  Grimes,  acting  signal-officer,  U. 
S.  A.,  directed  that  an  elevation  oi  325  feet  be  used  for  correcting  baro- 
metrical readings  to  sea-level. 

Local  observations  commenced  April  1, 1878. 

MASOlJr,  TEXAS. 
[Official  number  J  205.] 

Latitude 30°  42' 

Longitude 99^02' 

Amount  of  rain-£ftU  for  the  year  ending  June  30,  1878 22.98  inches. 

Corporal  J.  C.  Kickli  was  in  charge  of  this  station  June  30, 1877,  and 
continued  on  dtlty  up  to  August  14, 1877,  from  which  time  up  to  Sep- 
tember 23, 1877,  he  was  on  Airlough.  The  office  in  the  interim  was 
operated  by  Miss  Bella  Babcock.  Corporal  Bickli  reassumed  charge 
September  23, 1877,  and  continued  on  duty  thereat  until  March  10, 1878, 
when  he  was  ordered  to  Fort  GriffiiK  Tex.,  having  been  relieved  at  Fort 
Mason,  Tex.,  by  Sergeant  B.  O'C.  Mclnemey,  who  remained  in  charge 
up  to  May  11, 1878,  when  he  was  relieved  by  Frivate  James  A.  Gleason^ 
having  been  ordered  for  duty  to  Galveston,  Tex.  Private  Gleason  was 
in  charge  of  the  Fort  Mason  office  June  30, 1878.  This  is  a  full  report- 
ing station.    About  forty  miles  of  line  are  maintained  in  repair. 

The  elevation  of  station  is  eighteen  hundred  feet.  The  office  is  con- 
veniently located  in  the  central  portion  of  the  town,  and  occupies  the 
upper  front  room  of  a  good  stone  building. 
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The  station  was  inspected  ^November  25, 1877,  t^  First  Lieut.  George 
S.  Grimes,  Second  Artillery,  acting  signal-officer,  U .  8.  A. 

No  press  reports  or  bulletins  are  issued.  A  complete  outfit  of  instru- 
ments is  at  the  station.  The  exposure  of  instruments  is  excellent,  and 
their  condition  is  good. 

The  books  and  records  are  generally  in  good  order,  and  the  work  of 
the  station  seems  to  be  well  and  intelligently  done. 

PILOT  POINT,  TEXAS. 

[(Official  number^  162.] 

Latitude 33^  gC 

Longitude 960  50' 

Private  P.  Mangels  was  in  charge  of  this  station  June  30, 1877,  and 
remained  in  charge  up  to  October  19, 1877,  when  he  waa  relieved  by 
Private  B.  F.  Beeves^  Signal  Service,  U.  S.  A.,  who  was  in  charge  on 
June  30, 1878.    Bepair  section,  forty  miles. 

The  station  has  not  been  inspected  during  the  year. 

EIO  GRAPTOE  CITY,  TEXAS. 
[Ogloial  number  J 164.] 

Latitude 26^  22' 

Longitude 98°  45' 

Sergeant  John  R.  Williams,  Signal  Service,  XJ.  S.  A.,  waa  in  charge  of 
this  station  June  30, 1877,  and  remained  in  charge  up  to  October  1, 1877, 
at  which  date  he  was  ordered  by  the  Chief  Signal-Oflftcer  of  the  Army 
to  Fort  Whipple,  for  discharge.  Private  J.  Gerard  was  temporarily  in 
charge  of  this  station  from  October  1  to  October  6, 1877,  when  Mr.  George 
I.  Copp,  civilian  operator,  took  charge  of  the  station  and  remained  in 
charge  up  to  February  7,  1878,  on  or  about  which  date  he  absconded, 
taking  with  him  all  pubhc  funds  at  station. 

Private  Gerard  was  temporarily  in  charge  of  station  from  February  4 
to  February  7, 1878,  when  Mr.  D.  G.  Vasbinder  took  charge  of  same  and 
continued  on  duty  thereat  until  March  8. 1878,  when  he  was  relieved  by 
Corporal  Fred.  Belford,  Signal  Service,  U.  S.  A.,  who  remained  in  charge 
up  to  June  30, 1878.  Mr.  D.  G.  Vasbinder  was,  on  acccount  of  incom- 
petency for  station  duty,  ordered,  March  8, 1878,  on  duty  with  repair 
party  in  tiie  field  between  Eio  Grande  City  and  Brownsville,  Tex.,  and 
remained  on  duty  therewith  until  discharged  April  10, 1878. 

Private  James  Brown,  Signal  Service,  IT.  S.  A.,  was  on  duty  as  repair- 
man at  this  station  during  the  year.    Bepair  section,  one  hundred  miles. 

The  station  has  not  been  inspected  during  the  year.  Barometrical  ob- 
servations commenced  May  13, 1878. 

SAN  ANTONIO,  TEXAS. 
\Offlcial  number^  197.] 

Latitude 29°  28' 

Longitude 98*o22' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 38.83  inches. 

Corporal  T.  W.  Milbnm  was  in  charge  of  this  station  June  30, 1878, 
assisted  by  Miss  Anna  Pollmar,  civilian  operator,  and  was  relieved  as 
manager  by  Sergeant  J.  Taylor  Bradley,  Signal  Service,  U.  S.  A.,  Feb- 
ruary 3,  1878,  Corporal  Milbum,  by  onlers,  remaining  thereat  as  his 
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assistant.  Miss  Anna  Pollmar  was  on  duty  at  this  office  from  June 
30, 1877,  to  December  31, 1877,  when  she  wa«  discharged.  Mr.  Eugene 
Lane  was  on  duty  as  assistant  ox)erator  at  this  office  from  January  1, 
1878,  to  February  5, 1878,  and  from  June  22  to  30, 1878,  Sergeant 
Braaley  (in  charge).  Private  Milbum  and  Mr.  Eugene  Lane  were  on  duty 
at  this  station  June  30, 1878.  Corporal  W.  E.  Smith  was,  on  duty  tem- 
I>orarily  as  a^istant  operator  at  this  office  from  July  17  to  August  27, 
1877.  Private  Smith  was  discharged  without  character,  at  San  Anto- 
nio, Tex.,  August  27, 1877. 

The  office  is  conveniently  located  in  the  central  and  business  portion 
of  the  town.  Three  bulletins  and  two  press  reports  compose  the  list  of 
official  publications. 

The  station  is  supplied  with  a  complete  set  of  instruments,  the  expo- 
sure of  which  is  good.  Station  inspected  December  2, 1877,  by  Eirst 
Lieut.  George  S.  Grimes,  Second  Artillery,  acting  signal-officer,  U.  S. 
A.    Lieutenant  Grimes  reports  as  follows: 

The  daily  journal,  postage-book,  daily  record  of  observationSy  and  letters-received 
book  are  well  and  neatly  kept,  and  posted  to  date.  The  other  reconls  have  been  nec- 
lected,  which  Coiporal  Bifilbum  excuses  on  the  plea  of  there  being  more  work  at  the 
■tation  than  could  be  done  by  the  force  there,  which  the  inspector  admits,  and  recom- 
mends that  an  additional  man  be  sent  there. 

On  March  30, 1878,  the  removal  to  new  office  was  completed  and  every- 
thing placed  satisfactorily  without  a  single  mishap. 

PUBLICATIONS. 

Number  of  Bulletins  ^manifold)  issued  during  the  year  endingJune  30,  1878.. .  1,590 
dumber  of  Forms  22  issued  during  the  year  ending  June  30,  1878 24 

Total 1,614 

SANTA  MAEIA,  TEXAS. 
[Offieial  number  y  — .] 

Latitude * o  ' 

Longitude ^  ' 

This  station  was  opened  for  telegraphic  biisiness  April  25,  1878,  by 
Mr.  Frank  Pierce,  who  remained  in  charge  up  to  June  30, 1878.  No 
meteorological  observations  taken  are  at  this  station.  Eepair  section 
is  about  twenty-six  miles  in  length.  The  station  has  not  been  inspected 
during  the  year. 

STOCKTON,  TEXAS. 
{Official  number  J 166.] 

Latitude 30^50' 

Longitude 102^  SO' 

Amount  of  rain-fall  for  the  year  ending  June  30,  1878 14.63  inches. 

Private  James  O'Dowd,  Signal  Service,  XJ.  S.  A.,  was  in  charge  of  this 
station  June  30, 1877,  and  remained  on  duty  thereat  until  oiSered  to 
Denison  for  duty  January  4, 1878,  having  been  relieved  at  the  former 
station  by  Private  0.  A.  Eay,  Signal  Service,  U.  S.  A.,  who  was  in  charge 
June  30,  1878.  This  is  a  full  reporting  station.  Eepair  section,  fifty 
miles. 

This  station  was  inspected  November  11, 1877,  by  First  Lieut.  George 
S.  Grimes,  Second  Artillery,  acting  signal-offlcer.  The  oflfice  is  built 
of  adobe,  and  is  a  good,  comfortable  building.    It  is  well  located,  and  is 
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about  one-half  mile  from  the  headquarters  building  of  the  post  of  Fort 
Stockton. 

A  complete  set  of  meteorological  instruments  are  at  the  station,  and 
were  in  good  condition,  except  the  barometer  and  anemometer,  which  are 
broken.  The  books  and  papers  were  in  excellent  condition,  the  former 
posted  to  date  and  the  latter  projierly  briefed  and  filed.  The  barometer- 
readings,  when  taken,  are  corrected  for  an  elevation  of  three  thousand 
feet. 

UVALDE,  TEXAS. 

[Official  number  J 167.] 

Latitude 29^13' 

Longitude 990  40* 

Mr.  G.  O.  Appleby  was  in  charge  of  this  station  June  30, 1877 ;  was 
relieved  by  Private  William  Norrington,  Signal  Service,  U.  S.  A.,  July 
27, 1877,  and  was  discharged  on  that  date  for  misconduct.  Private  Nor- 
Tington  was  in  charge  of  this  office  from  July  27, 1877,  up  to  June  30, 
1878. 

The  repair  section  of  this  station  is  forty  miles  in  length.  The  station 
has  not  been  inspected  during  the  year. 

WEST  INDIAN  STATIONS. 

BARBADOES,  W.  I.— (BRmGETOWN.) 
[Official  number  J  8.] 

Latitude 13o    4' 1^' 

Longitude 59°  37'    0" 

Two  observations  were  taken  daily,  at  hours  synchronous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were  regu- 
larly telegraphed  to  the  office  of  the  Chief  Signal-Officer  ftt)m  Septem- 
ber 2, 1877,  to  October  18, 1877.  Reports  have  also  been  forwarded  by 
mail,  but  not  with  regularity. 

GUADELOUPE,  W.  L— (POINT  A  PECRE.) 

[Official  number y  9.] 

Latitude 16°    3' 

Longitude 61°  30' 

Two  observations  were  taken  daily,  at  hours  synchronous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were  regu- 
larly telegraphed  to  the  office  of  the  Chief  Signal-Officer  from  September 
2, 1877,  to  October  17, 1877.  Reports  have  also  been  forwarded  by  mail 
but  not  with  regularity. 

HAVANA,  CUBA. 

[Official  number  J 100.] 

Latitude 23°   9*  24" 

Longitude tSi9ii2f 

Three  observations  are  taken  daily,  at  hours  synchronous  with  the 
telegraphic  series  taken  in  the  United  States,  two  of  which,  the  7.35  a.  m. 
and  4.35  p.  m.  (Washington  time),  have  been  telegraphed  regularly  to 
the  office  of  the  Chief  Signal-Officer  since  September  4,  1877,  and  the 
three  observations  reported  weekly,  by  mail,  on  Form  4. 
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KmGSTOIir,  JAMAICA. 

[Offlcial  number  J  4.] 

Latitude 17°  SS' 

Lonicitudo 76°  47'  30" 

Two  observations  are  taken  daily,  at  hours  simultaneous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were  tele- 
graphed regularly  to  the  office  of  the  Chief  Signsd-Omcer  firom  Sep- 
tember 2, 1877,  to  October  16, 1877,  and  have  been  reported  by  maU, 
weekly,  on  Form  4. 

SANTIAGO  DE  CUBA. 
[Official  number  J  3.] 

Latitude  .  19o  55' 

Longitude 75^  50' 

Two  observations  were  taken  daily,  at  hours  simultaneous  with  the 
7.35  a.  m.  and  4.35  p.  m.  observations  at  Washington,  and  were  tele- 
graphed regularly  to  the  office  of  the  Chief  Sigiml-Officer  from  Sep- 
tember 21, 1877,  to  October  16, 1877. 

Reports  have  also  been  forwarded  by  mail,  but  not  with  regularity. 

SAINT  THOMAS. 
[Official  number  J 102.] 

Latitude IS^  2^  24" 

Longitude 64°  55'  45" 

Two  observations  were  taken  daily,  at  hours  simultaneous  with  the 
7.35  a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  were 
telegraphed  regularly  to  the  office  of  the  Chief  Sigiial-Officer  from  Sep- 
tembeor  4, 1877,  to  October  15, 1877,  and  observations  reported  by  mail 
on  Form  4,  up  to  and  including  January  19, 1878. 

If AVAS8A  ISLAOT>. 

Latitude 18°  25' 

Longitude w 75°    3' 

Two  observations  are  taken  daily,  at  hours  simultaneous  with  the  7.35 
a.  m.  and  4.35  p.  m.  observations  taken  at  Washington,  and  have  been 
reported  by  mail  to  the  office  of  the  Chief  Signal-Officer  since  July  1,. 
1877. 
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BRITISH  AMERICAN  STATIONS. 

YORK  FACTORY,  H.  B.  T- 

[Official  number y  11.] 

Latitude 57°    2' 

Longitude 92°  26' 

The  last  mail  reports  received  from  this  station  are  dated  June  1, 1878. 

DOMINION  OF  CANADA. 

Telegraphic  reports  have  been  regularly  received  during  the  year  from 
the  stations  named  below,  after  concentration  at  the  Central  Office  of 
the  Dominion  Meteorological  System  in  Toronto : 

CHATHAM,  FEW  BRUNSWICK. 

■ 

[Official  number  J  2.] 

latitude 470  1' 

Longitude 65°  30' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph  and 
weddy  by  mail,  on  Form  1  (Canadian). 

FATHER  POIOT',  QUEBEC. 

[Official  number  J  5.] 

Latitude 48°  31' 25" 

Longitude  68°  27' 40" 

Three  observations  are  taken  daUy,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daUy  by  telegraph  and 
weekly  by  mail,  on  Form  1  (Canadian). 

FORT  GARRY,  MANITOBA. 

[OffidaZ  number y  88.] 

Latitude 49°  52' 

Longitude 97°    0' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
And  weekly  by  mail,  on  Form  1  (Canadian.) 

HALIFAX,  KOVA  SCOTIA. 

■  [Offi4Aal  number  J  89.] 

Latitude 440  39^  20" 

Longitude 63^36'  40" 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daUy  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 
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KINGSTON,  ONTAEIO. 
[Official  number  J  80.] 

Latitude 44°  12' 

Longitude 75°  41' 

Three  observatioiis  are  taken  daily  at  this  station,  at  honrs  simulta- 
neous with  those  of  the  telegraphic  series  taken  in  the  United  States, 
and  are  forwarded  regularly  to  the  oflBce  of  the  Chief  Signal-Officer,  tri- 
daily  by  telegraph  and  weekly  by  mail,  on  Form  1  (Canadian). 

MONTEEAL,  QUEBEC. 

[Official  number  J  56.] 

Latitude 45°  31'    0" 

Longitude 73°  33'  14" 

Three  observations  are  taken  daUy,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  t^ken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian), 

PARRY  SOUND,  OI^TARIO. 

[Official  number  y  108.] 

Latitude 45©  22f    0" 

Longitude 80°  12'  45" 

Three  observations  are  taken  daUy,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States^  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Cam^an). 

QUEBEC,  QUEBEC. 
[Official  number y  57.] 

Latitude 46°  48' 

Longitude 71°  12' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Cans^an). 

ROCKLIFFE,  OliTTARIO. 

[Official  number y  7.] 

Latitude ACP  10' 

Longitude 77°  45' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
re^arly  to  tie  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

SAUGEEIir,  ONTARIO. 
[Official  number y  81.] 

Latitude 44©  40' 

Longitude.* 81^'  10' 
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Three  observations  are  taken  daily,  at  honrs  simoltaneons  with  those 
of  the  telegraphic  series  taken  in  the  United  States^  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (GanaBian). 

SYDNEY,  CAPE  BEETON. 
[Official  number  J  6.] 

Latitude 46°  12' 

Longitude 60°  12' 

Three  observations  are  taken  daily,  at  hours  simnltaneoos  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer,  tri-daily  by  telegraph  and 
weekly  by  mail,  on  Form  1  (Canadian). 

TORONTO,  ONTARIO. 

[Offici4il  number  J  58.] 

Latitude .'. 43P  39^    4" 

Longitude , ^...  79°  23'  15" 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  those 
of  the  telegraphic  series  taken  in  the  United  States^  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer,  tn-daily  by  telegraph 
and  weekly  by  maQ,  on  Form  1  (Cans&ian). 

Mail  rexK)rts  only  have  been  received  from  the  following  stations: 

CHARLOTTETOWN,  PRINCE  EDWARD  ISLAND. 

[Offi>cial  number y  127.] 

Latitude 46^  U' 

Longitude 63°  IC 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the  tele- 
graphic series  taken  in  the  United  States,  and  are  sent  to  the  office  of 
tiie  Chief  Signal-Officer  by  maU  weekly,  on  Form  1  (Canadian). 

BROCKVILLE,  ONTARIO. 
[Official  number  J 126.] 

Latitude 44°  34* 

Longitude IfP  51' 

Three  meteorological  observations  are  taken  daily  at  a.  m.  and  p.  m., 
at  hours  simultaneous  with  the  telegraphic  series  taken  in  the  United 
States,  and  the  other  at  9  p.  m.,  local  time,  and  are  sent  to  the  office  of 
the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

PORT  DOVER,  ONTARIO. 
[Official  number^  79.] 

Latitude ASP  47' 

Longitude 80o  13' 

Three  observations  are  taken  daily,  at  hours  simultaneous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  sent  to  the  office 
of  the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

PORT  STANLEY,  ONTARIO. 
[Offi^l  number  J  78.] 

Latitude 42o  40'  00" 

Longitude 81°  13'  30" 
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Three  observations  ore  taken  daily,  at  hours  simnltaneoos  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  sent  to  the  office 
of  the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

SAINT  ANDREWS,  K  B. 
[Official  nunnery  193.] 

Latitude 45°  4'  3" 

Longitude 67°  3'  0" 

Began  reporting  January  1,  1878.  Three  observations  are  taken 
daily,  at  hours  simultaneous  with  the  telegraphic  series  taken  in  the 
United  Stat^,  and  are  sent  to  the  office  of  the  Chief  Signal-Officer  by 
maU,  weekly,  on  Form  1  (Canadian). 

STATNER,  ONTARIO. 
[Official  number  J 128.] 

Latitude 44^  25' 

Longitude 80°  15' 

Two  observations  are  taken  daily,  except  Sunday,  and  are  simultaneous 
with  the  morning  and  afternoon  observations  of  the  telegraphic  series 
taken  in  the  United  States,  and  are  forwarded  to  the  office  of  the  Chief 
Signal-Officer  weekly,  by  mail,  on  Form  1  (Canadian). 

SADTT  JOHNS,  K  P. 
[Offi^iial  number^  10.] 

Latitude 44°  17' 

Longitude 66°    3' 

The  Hon.  John  Dulaney,  iK)stmaster-general  of  ^Newfoundland,  reports 
on  Form  4,  Signal  Service,  U.  S.  A.,  weekly,  three  observations  a  day, 
two  of  which  (the  a.  m.  and  p.  m.)  are  synchronous  with  the  telegraphic 
observations  taken  at  Washington  at  7.35  a.  m.  and  4.35  p.  m.,  and  the 
other  at  9.12  p.  m.,  local  time. 

TdbU  showing  the  location  of  the  sunset  stations,  Signal  Service^  United  States  Armjff  with 
the  names  of  the  observers  and  the  dates  of  their  establishment. 


Station. 


AnsUii,  Key 

Central  City.  Nebr : 

Deadwood,  iJAk.* 

Dea  Ifoinea,  Iowa 

Deep  Creek,  Utah 

EbnlTa,  N.Y 

EageneCity,  Ores 

FObnore  City,  Utah 

Fort  Fettennan,  Wyo 

Fort  Shaw.  Montt 

Hamilton,  Ner 

Hat  Creek,  Wyo 

Kit  Carson,  Colo 

LTtton,  British  Colombia. 

Monterey,  Cal 

Kew  Westminster.  British  Colombia. 

Santa  Barbara,  Cal 

Saolt  de  Ste.  Marie,  Hich 

Sidney,  Nebr 

Saint  George,  Utah 

Saint  MaryX  Wyo 

Trinidad,  Colo 

Victoria^  Vanconver's  Ishmd 

Wadena,  Minn 

WaterriJle,  Kana 

Yreka,  Cal 


Observer. 


L.A.Weller... 
George  Bockes. 


C.  S.  Mooers 

S.  K  Ferguson 

D.F.  Pickering,  P.M. 

J.  Kemble  Peters 

Andrew  Henry,  P.  M. 
W.H. Murphy,  P.M. 

J.H.McKnight 

H Carpenter,  P.M... 
John  St.  Bowman . . ; . 

O.  Branham 

W.H  Wright 

Felipe  Gomez.  P.  M. . 

Adolphns  Peeie 

G.P.Tebbetts 


Charles  Ripley,  assistant  P.  M 

G.W.  Dudley 

John  Pvmm 

M.R.  McDonald 

C.&  Wheeling 

John  Smith 

C.  J.  Stuart 

Mn.ClaiaBw  Phillips 

C.H.Pyle 


Date  estab- 
lished. 


July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 
July 


1, 
1. 
1, 
1. 
1. 
It 
1, 
1. 
1. 
It 
1. 
1, 
1. 
It 
1, 
1. 
1. 
1. 
1, 
1, 
It 
It 
1. 
1. 
It 
It 


1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


*  Diacontinaed  November  1, 1877. 


t  Diacontinaed  February  2, 1878. 
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Observations  of  the  character  of  the  sunset  are  taken  each  day  at  sun- 
set and  are  telegraphed  to  the  nearest  regular  Signal-Service  station, 
and  are  embodied  in  the  next  telegraphic  report  &om  that  station  to  this 
office. 

PUBLICATIONS  FOB  YEAB  ENDING  JUNE  30,  1878. 

Farmers' Bulletins 2,0(59,176 

Manifold  BuUetins 279,144 

Maps 105,753 

Local  Beports 46,128 

Forms  15  (manifold) 62,458 

Form822 6,180 

Forms  26 40,767 

Weekly  Chronicles 4, 603 

Monthly  Weather  Beview 11,055 

International  Bulletins • 108,229 

Total 2,733,493 

GENERAL  SUMMAEY. 

UNITED  STATES  STATIONS. 

Number  of  stations  Signal  Service^  U.  S.  A.j  in  operation  June  30, 1878 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  full  re- 
ports three  times  a  day  by  telegraph 91 

Number  of  United  States  military  telegrai^h  stations  taking  seven  observations 

daily,  and  making  full  reports  three  times  a  day  by  telegraph 5 

Number  of  regular  stations  taking  se^^en  observations  daily,  and  making  full  re- 
ports once  a  day  by  t-elegraph 1 

Number  of  regular  stations  taking  seven  observations  daily,  and  making  sunset 

report  by  telegraph 2 

Number  of  Unit'ed  States  militaiy  telegraph  stations  taking  three  observations 

daily,  and  reporting  three  times  a  day  by  telegraph 15 

Number  of  United  States  Military  Telegraph  stations  taking  seven  observations 

daily,  and  rejiortinp  by  mail  weekly,  and  sunset  report  by  telegrai>h 1 

Number  of  regular  stations  taking  seven  observations  daily,  and  reporting  by  mail 

only,  and  sunset  report  by  telegraph 10 

Number  of  regular  stations  taking  six  observations  daily,  and  reporting  by  mail 

only 1 

Number  of  regular  stations  taking  no  obsei-vations 1 

Number  of  United  States  military  telegraph  stations  taking  no  observations 9 

Number  of  United  States  military  telegraph  stations  taking  six  observations  daily, 

reporting  by  mail  weekly,  and  sunset  reports  by  telegraph 3 

Number  of  United  States  military  telegrapn  stations  taking  three  observations 

daily,  reporting  by  mail  weekly,  and  sunset  reports  by  telegraph 8 

Number  of  United  States  milit-ary  telegraph  stations  taking  one  observation  daily, 

reporting  by  mail  weekly,  and  sunset  reports  by  telegraph 10 

Number  of  United  States  miUtary  telegraph  stations  making  sunset  reports  only . .      2 

Number  of  printing  stations 3 

Number  of  flying  stations  on  coast « 3 

Number  of  special  river  stations 23 

Number  of  display  stations 11 

Number  of  sunset  stations • 24 

224 

Nimiber  of  regular  stations  discontinued  during  the  year 2 

WEST  INDIAN  STATIONS. 

Number  of  stations  making  full  reports  by  mail  and  telegraph 1 

Number  of  stations  making  full  reports  by  mail  only 2 

Number  of  stations  making  full  reports  by  mall  and  telegraph  during  portion  of 

the  year 4 

7 
CANADIAN  AND  BBITISH  AMEBICAN  STATIONS. 

Number  of  stations  making  fall  reports  by  mail  and  telegraph 12 

Number  of  stations  making  full  reports  by  mail  only 8 

~20 
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A  portion  of  the  meteorological  statistics  for  the  year  ending  June  30, 
1878,  as  had  firom  the  regular  reporting  stations,  are  given  in  detail  in 
papers  14  to  21. 

Eighty-five  stations,  including  those  upon  the  telegraph-lines  in  the 
interior,  were  inspected  during  the  year  ending  June  30^  1878.  Paper 
7  shows  the  name  of  each  station  inspected,  with  date  of  msi>ection. 

The  average  cost  of  maintaining  each  full  station  of  observation  dur- 
ing the  year  ending  June  30, 1878,  exclusive  of  the  cost  of  telegraphing 
rei>orts  and  the  pay  and  maintenance  of  the  enlisted  men  on  duty  at 
each,  has  been  $384.63.  The  average  cost  of  the  stations  has  been 
increased  this  year  by  the  fact  that  it  has  been  necessary  to  equip  with 
instruments  an  increased  number  of  them  for  the  first  time. 

In  the  cost  of  each  station,  as  here  given,  is  included  the  cost  of  rent 
and  of  maintaining  a  suitable  office  or  room  at  each  place  for  the  public 
use,  with  facilities  for  the  necessary  exposure  of  instruments  and  for  the 
display  of  cautionary  signals  when  such  signals  are  required. 

The  duties  of  the  eulisted  men  at  each  station  were  fully  described  in 
the  last  annual  report^  as  follows: 

At  stations  forwarding  telegraphic  reports  they  are  required  to  take, 
put  in  cipher,  and  furnish,  to  be  telegraphed  tri-daily  on  each  day,  at 
different  fixed  times,  the  results  of  observations  made  at  those  times, 
and  embracing,  in  each  case,  the  readings  of  the  barometer,  the  ther- 
mometer, the  wind  velocity  and  direction,  the  rain-gauge,  the  relative 
humidity,  the  character,  quality,  and  movement  of  upper  and  lower 
clouds,  and  the  condition  of  the  weather.  These  observations  are  taken 
at  such  hours,  at  the  different  stations,  as  to  provide  the  three  simul- 
taneous observations,  taken  daily  at  three  fixed  moments  of  physical 
time  (7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  mean  time), 
throughout  the  whole  extent  of  the  territory  of  the  United  States.  The 
differences  between  these  fixed  times  and  the  local  times  at  the  different 
stations  cause  it  to  happen  that  at  some  stations  the  observations  are  to 
be  made  in  the  earliest  hours  in  the  morning  apd  at  others  in  the  latest 
of  the  night.  The  work  thus  practically  extends,  the  differences  of  time 
at  the  different  stations  being  taken  into  consideration,  throughout  the 
twenty-four  hours.  Each  of  these  observations  is  required  to  be  care- 
fully recorded  in  writing,  for  future  reference,  at  the  time  it  is  taken. 
Three  other  observations  to  be  taken  at  the  local  times,  7  a.  m.,  2  p.  m., 
and  9  p.  m.,  are  also  taken  and  recorded  at  each  station.  A  seventh 
and  especial  observation  is  taken  and  recorded  at  noon  on  each  day.  If 
at  this  observation  such  instrumental  changes  are  noted  as  to  cause 
anxiety,  the  fact  ^is  to  be  telegraphed  to  t£e  central  office,  at  Wash- 
ington. 

An  eighth  observation  is  required  to  be  taken  at  the  exact  hour  of 
Hunset  at  each  station.  This  observation,  embracing  the  appearance  of 
the  western  sky,  the  direction  of  the  wind,  the  amount  of  cloudiness, 
the  readings  of  the  barometer,  thermometer,  and  hygrometer,  and  amount 
of  rain-fall  since  last  preceding  report,  is  rei>ort^  with  the  midnight 
report. 

At  the  stations  at  which  cautionary  signals  are  displayed  an  observer 
must  be  constantly  on  duty  to  receive  the  order  and  to  show  the  signal, 
which  may  be  ordered  at  any  moment.  At  stations  from  which  river 
reports  are  furnished,  an  observation  and  record  of  the  depth  and  tem- 
X)erature  of  the  water  is  made  and  reported  at  3  o'clock  p.  m.,  local  time, 
on  each  day.  In  tiie  cases  of  threatening  storms  or  dangerous  freshets, 
any  station  may  be  called  upon  to  make  hourly  reports.  In  cases  of 
violent  storms  reports  are  sometimes  required  to  be  made  hourly  through- 
out the  night. 
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The  data  thus  gathered  on  the  files  at  each  station  are  to  be  consoli- 
dated, first  weekly,  on  forms  which,  with  copies  of  the  telegraphic-cipher 
reports,  are  to  be  sent  weekly  to  tne  central  office,  then  monthly,  in  the 
form  of  a  careful  digest^  also  to  be  forwarded.  The  thorough  study  of 
the  work  of  the  montli  is  then  to  be  condensed  in  the  form  of  a  monthly 
chart.  None  of  these  observations  or  records  ought  to  be  dispensed 
with,  nor  can  they,  with  meteorological  instruments  as  they  now  exist, 
be  tskken  and  recorded  more  economically.  At  stations  where  the  popu- 
lation warrants  it  the  duties  of  the  enlisted  men  are  increased  by  the 
receipt  and  record  of  data  from  other  stations,  to  be  exhibited  ux>on 
written  bulletins  or  furnished  to  the  press  for  public  use.  In  t^e  great 
cities  there  are  the  further  duties  of  the  display,  at  the  rooms  of  the 
boards  of  trade,  chambers  of  commerce,  and  other  similar  places,  of  sym- 
bol mai>s  on  which  the  meteoric  conditions  are  shown  by  symbols 
changeable  daily. 

There  are  to  be  prepared  and  posted,  also  by  the  enlisted  men,  at  these 
stations,  bulletins  of  the  storm-warning  orders  as  received  fiK>m  the  cen- 
tral office,  on  which  appear  very  frequently,  in  addition  to  the  order, 
brief  notes  as  to  the  force  of  the  anticipated  storm,  the  direction  in  which 
it  may  be  moving,  the  names  of  places  menaced,  though  storm-signals 
may  not  yet  have  oeen  ordered  at  them,  and  other  items  of  information,  all 
of  which  require  to  be  carefully  copied  and  posted  with  quick  dispatch. 

In  cases  of  disasters  occurring  on  the  lakes  or  sea-coasts,  frdl  informa- 
tion concerning  which  is  often  in  the  possession  of  the  service,  or  in  the 
instances  of  any  matter  of  public  interest  coming  within  the  scope  of 
the  duties  of  the  service,  the  station  force  is  requ&ed  to  exhibit  bulle- 
tins containing  in  detail  fall  reports. 

The  local  offices  of  the  Signed  Service  are  always  places  of  resort  for 
inquiry  on  the  part  of  those  desiring  to  be  informed  what  changes  of 
weather  have  been  x>articularly  noticed  or  are  likely  to  afiect  the  various 
industries  in  which  the  populations  are  engaged. 

In  the  cities  upon  the  ^ea-coasts  of  the  United  States,  or  at  the  lake 
ports,  the  offices  of  the  service  are  open  for  the  comparison  of  instru- 
ments, the  examination  of  their  data,  or  to  furnish  whatever  informa- 
tion may  be  practicable  to  captains  of  vessels  or  others  concerned  la 
shipping  interests.  At  stations  upon  telegraphic  lines  in  charge  of  or 
constructed  by  the  service  in  pursuance  and  fiuilierance  of  its  duties,  the 
ordinary  duties  of  telegraphing  and  the  maintenance  of  the  lines  de- 
volve upon  the  force  there  stationed,  in  addition  to  duties  of  observation. 

The  cautionary  signal  flag  is  always,  when  flown  and  officially,  an. 
invitation  to  mariners  or  others  interested  to  visit  the  offices  for  infor- 
mation.  The  courtesies  and  duties  of  the  office  are  not  -  limited  to  the 
people  of  the  United  States  alone,  but  are  tendered  freely  to  the  people 
of  any  nation  who  may  be  within  our  borders. 

The  distribution  of  Farmers'  Bulletins  for  the  uses  of  agricultural  pop- 
ulations has  been  frequently  and  is  elsewhere  described. 

The  forms  exhibitiag,  condensed,  the  labor  thus  required  of  the  Sig- 
nal Service  men  stationed  at  separate  stations,  and  the  instructions  under 
which  the  separate  observations  and  reports  are  made,  are  herewith  de- 
scribed.   (Paper  22.) 

In  times  of  especial  emergencies  or  danger  of  any  kind  threatening 
the  separate  States  or  the  United  States,  the  different  stations  make,  by 
order  and  in  cipher,  regular  reports  upon  any  subject  under  the  atten- 
tion of  sui)erior  authorities. 

The  enlisted  men  in  charge  of  stations  are  responsible  for  the  care, 
cleanliness,  and  good  working  of  the  instruments,  the  deomess  of  the 
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records,  tlie  correctness  and  punctuality  of  reports,  the  display  of  sig- 
nals or  bulletins,  and,  in  fine,  for  the  conduct  and  good  condition  of  the 
station  itself.  It  has  been  considered  necessary  to  make  this  descrip- 
tion thus  minute  that  it  might  be  understood  what  duties  are  required  of 
the  non-commissioned  officers  and  privates  of  the  Signal  Corps  in  addi- 
tion to  the  military  duties  heretofore  referred  to,  and  that  it  may  be 
comprehended  that  the  force  must  consist  of  men  of  more  than  ordinary 
acquirements  to  be  comi)etent  for  them. 

The  sum  of  the  pay  and  allowances  of  these  soldiers  comprehends 
every  allowance  which  is  permitted  the  soldier  to  house,  feed,  and  clothe 
himself,  to  meet  in  ftdl  every  expense  of  his  maintenance  wherever  in 
the  wide  extent  of  the  territories  of  tiie  TJnited  States  the  vicissitudes  of 
the  service  may  call  him.  It  must  be  borne  in  mind  that  as  a  soldier  he 
can  have  no  home,  and  that  he  must  purchase  anew  with  every  change 
of  station  the  little  comforts  which  homes  gather  around  them.  The 
regnhu:  tour  of  duty  x)ermit8  service  on  each  station  for  two  years  only. 
These  soldiers  are  liable  to  all  a  soldier's  duties.  On  the  occurrence  of 
serious  disturbances,  the  armed  detachments  of  the  corps  are,  with  its 
officers,  held  in  readiness,  wherever  they  may  be,  for  service  at  a  moment^s 
warning.  In  the  service  upon  the  frontier,  they  are  exposed  in  their 
duties  of  the  construction,  repair,  and  maintenance  of  telegraph-lines,  or 
whenever  they  may  accompany  expeditions,  to  the  dangers  of  the  field. 

In  times  of  dangerous  pestilence  these  soldiers  are  by  their  duties 
more  exposed  than  other  forces  of  the  Army.  Other  forces  may  be 
moved  for  sanitary  reasons  to  places  of  comparative  safety.  The  exi- 
gencies of  the  service  and  the  need  that  regular  series  of  data  should 
be  had,  by  observation,  on  which  to  base  precautions  against  existing 
epidemics  for  the  time,  and  for  the  study  of  them  thereafter,  have  re- 
quired that  the  enlisted  men  of  the  service  should  remain  faithfrdly 
at  tiieir  x>ost8  during  some  of  the  worst  visitations  which  have  devas- 
tated the  country.  They  have  done  so  without  a  murmur.  In  three 
cities,  in  the  districts  scourged  by  yeUow  fever  in  the  season  just  passed, 
three  members  of  the  corps.  Sergeant  William  McElroy  and  First-Glass 
Privates  J.  F.  Tenney  and  J.  GasheU,  have  died  bravely  at  their  posts 
in  the  steady  and  faithful  discharge  of  their  allotted  duties.  The  office 
files  show  no  murmur  of  complaint  or  shrinking  from  their  dangerous 
duty  on  the  part  of  any  of  all  those  of  the  corps  exposed  in  these  cities 
or  elsewhere.    It  is  a  grateful  duty  to  record  such  fidelity. 

It  has  been  considered  tiiat  as  the  United  States  have,  as  above  re- 
hearsed in  the  case  of  the  body  of  men  constituting  the  Signal  Corps. 
the  military  services  of  a  force  trained  and  competent  to  act  as  armea 
soldiers  when  there  is  need,  there  is  in  effect  secured  by  the  duties  otiier 
than  armed  duties  on  which  tiiese  men  are  employed  the  benefits  of 
all  the  especial  services  rendered  by  the  corps  at  stations  of  meteorolog- 
ical observations  and  report,  at  cautionary  signal  stations,  at  stations 
on  telegraphic  lines,  at  sea-coast  stations  and  elsewhere,  with  little 
oomx)eiisation  to  the  men,  or  cost  beyond  that  of  any  other  merely  mili- 
tary force,  equal  in  number,  to  the  public. 

The  work  of  a  constant  watchfrdness  for  the  whole  territory  of  the 
United  States  and  of  a  plan  of  observation  and  rex)ort  extending  by  its 
different  branches  around  the  northern  hemisphere  is  had  through  tiie 
service  in  the  Signal  Corps  of  one  hundred  and  fifty  sergeants,  thirty 
corporals,  and  two  hundred  and  seventy  privates.  This  force  is  less 
than  the  military  force  of  non-commissioned  officers  and  privates  em- 
ployed in  the  duties  of  charting,  engineering,  observing,  and  duties  of 
a  similar  character  in  the  rigidly  managed  armies  of  Great  Britain,  Aus- 
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tria,  or  Bnssia.  It  is  needless  with  such  feu^ts  in  view,  and  after  eighteen 
years  of  continuous  service,  to  reiterate  the  advantages  secured  to  the 
Signal  Service  by  its  military  organization.  Service  under  military  or- 
ganization is  that  form  of  a  permanent  civil  service  of  disciplined  cit- 
izens in  which  the  duties  are  compulsory  for  the  term  of  the  service, 
and  a  proper  discharge  of  them  can  be  enforced  by  punishment.  The 
experience  of  centuries  has  proven  that  whenever  tasks  covering  in. 
their  reach  the  extent  of  nations,  and  involving  in  their  execution  inter- 
ests of  life  and  property,  are  to  be  undertaken,  men  have  sought,  as  if 
by  instinct,  for  faithfol  co-operation  and  prompt  action  through  the  reg- 
ular control  and  sure  reward  or  punishment  which  attend  the  military  sys- 
tem. The  soldiers  of  the  United  States  are  simply  its  citizens,  held 
under  what  ought  to  be  wise  rules  and  regulations  to  duties  which  they 
have  voluntarily  accepted* 

The  duties  of  an  army  in  time  of  peace  have  been  defined  as  properly 
limited  in  their  exercise  to  those  of  a  police  force  for  the  nation.  It  is  con- 
sidered that  those  rendered  by  the  Signal  Service  have  demonstrated  that 
the  men  carried  upon  its  rolls  have  been  able  to  perform  these  duties 
and  others  requiring  a  higher  standard  of  attainment  and  rendering  a 
better  equivalent  for  the  necessary  cost.  They  have  not  failed  to  be 
ready  to  act  as  an  armed  police  upon  any  intimation  that  there  was 
need  of  such  readiness. 

The  favorable  legislation  of  Congress  has  at  last  provided  for  the  en- 
listed force  some  promotion. 

The  military  school  at  West  Point  would  be  useless,  so  far  as  its  ex- 
tended course  of  study  is  concerned,  if  the  officers  thence  graduated 
were  not  intended  to  be  employed  on  duties  requiring  scientific  culture. 

The  duties  of  the  force  stationed  at  the  office  of  the  Chief  Signal-Offi- 
cer, at  the  War  Department,  are  many  and  onerous.  In  rendering  these 
duties  it  ought  to  be  borne  in  mind  that  they  are  continued  day  and 
night  without  cessation  for  holidays  or  days  of  rest^  There  is  no  single 
day  of  the  year  in  which  the  work  is  suspended.  It  must  of  necessity 
and  for  this  reason  be  performed  by  details  of  men  who  relieve  each 
other  at  fixed  times. 

In  estimating  tiie  numbers  required  to  be  present  for  duty,  it  is  difficult 
to  make  a. comparison  between  an  establishment  thus  conducted  and 
others  in  which  the  work  is  limited  to  certain  hours  of  daylight  only. 
This  office  is  the  center  to  which  the  daily  and  nightly,  weekly  and 
monthly  contributions  of  all  other  offices  or  stations  of  the  Signal  Service 
scattered  throughout  the  United  States  tend  to  be  daily  condensed,  and 
finally  elaborated  and  made  of  practical  value.  There  are  here  concen- 
trated, also,  the  reports  from  the  five  hundred  and  ninety-nine  places  at 
which  voluntary  reports  of  daily  observations  are  now  made  on  this  con- 
tinent, and  from  the  four  hundred  and  twenty-three  locations  in  foreign 
countries  frt)m  which  reports  of  daily  simultaneous  observations  are  had. 
From  the  great  mass  of  data  thus  collected,  and  which  enhances  each 
year  in  value^  are  continuously  elaborated^  the  results  which  appear  in 
the  different  issues  of  the  office,  whether  m  the  form  of  forecasts  tele- 
graphed to  the  press  throughout  the  country,  of  charts  or  bulletins  dis- 
tiibuted  hence,  of  generalizations  announced  as  apparent,  of  cautionary- 
signal  orders,  or  of  the  weekly  and  monthly  publications.  Ko  single 
report  of  any  observation  received  at  the  office  fails  to  receive  attention 
or  study. 

It  is  at  this  office  that  are  had  the  management  and  supervision  of 
telegraphic  lines,  erected  and  now  worked  by  the  United  States,  upoa 
the  Indian  frontier  and  in  tiie  States  and  Territories  of  the  interior.    The 
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wires  of  tlie  coast  lines  have  here  their  terminal  connection  and  here 
concentrates  the  labor  of  the  different  coast  stations.  Upon  this  office 
deTolves,  and  with  each  year  an  increasing  extent,  the  duty  of  transmission 
of  many  and  important  messages  tsx^m  superior  authorities  to  and  from 
distant  posts  and  parts  of  the  United  States,  for  the  safe  delivery  and 
proper  guarding  of  which,  by  cipher,  this  office  is  responsible.  The  rooms 
of  the  telegraphic  department  are  never  closed  or  left  without  an  operator. 
The  brief  narration  possible  in  a  report  of  this  character  can  convey  but 
little  idea  of  ^the  various  and  incessant  labors  incident  to  such  an  estab- 
lishment. 

A  regular  exchange  of  telegraphic  rex)orts  now  had  for  a  number  of 
years  by  comity  of  exchange  with  the  chief  meteorological  office  of  the 
Dominion  of  Canada  has  been  maintained.  Meteorological  reports  of 
observations  taken  simultaneously,  and  furnished  according  to  the  form 
of  this  office,  have  been  received  tri-daily  from  twelve  stations  within  the 
Dominion,  and  warnings  have  been  regularly  transmitted  to  the  meteor- 
ological office  of  the  Dominion  at  Toronto,  as  afibrding  material  on  which 
to  base  the  display  of  signals  to  be  exhibited  at  ports  of  the  Dominion 
fd  times  of  threatening  cUinger.  The  telegraphic  reports  of  observations 
received  from  twenty-six  Signal  Service  stations  of  the  United  States 
have  been  furnished  tri-daily  to  the  agent  of  the  Dominion  office  at 
Buffalo,  K.  Y.  The  relations  thus  maintained  between  the  two  services 
continue  to  be  of  service  to  both. 

While  this  office  has  been  prepared  to  co-operate  in  this  manner  with 
any  foreign  office,  and  to  the  limit  of  its  x>ower,  in  the  frumishing  of  mate- 
rial for  study,  by  the  use  of  its  consolidated  reix)rts  or  by  especial  warn- 
ings, it  is  not  authorized  by  law  to  co-operate  with  any  institution  or 
party  for  the  publication  or  display  of  any  forecasts,  indications,  or  cau- 
tionary signals  not  emanating  from  this  bureau,  or  so  controlled  by  it  as 
not  to  conflict  or  confuse  those  hence  issued  for  the  Territories  of  the 
United  States,  the  lakes,  rivers,  or  coasts  in  or  bordering  upon  them. 

In  view  of  the  increased  appropriation  made  available  by  the  action 
of  Congress  at  the  last  session,  the  series  of  telegraphic  reports  firom 
stations  in  the  West  Indies,  extending  from  Cuba,  by  Jamaica,  to  Barba- 
does  and  the  Windward  Islands,  has  been  resumed,  one  report  of  obser- 
vation being  had  on  each  day  from  each  station.  Constantly  recurring 
difficulties  attend  the  collection  of  reports  from  these  stations.  The 
defective  working  of  the  telegraphic  cables  has  frequently  impaired  the 
value  of  them  by  delay.  It  is  difficult  to  secure  the  services  of  skilled 
obserN^ers  or  to  obtain  instrumental  readings  which  at  all  accord  with 
those  at  the  regular  stations.  The  crude  reports  are,  however,  at  times 
useful.  In  instonces  hurricanes,  which  for  days  after  moved  near  our 
Gulf  and  Atlantic  coasts,  have  been  heralded  by  notices  from  these 
stations;  and  the  cautionary  signals  of  the  service  have  been  kept 
displayed  at  ports  at  which  the  weather  was  fair,  while  dangerous 
hurricanes  in  progress  at  sea,  and  of  which  there  would  have  been  else 
no  record,  threatened  everything  which  might  sail  from  them.  The  ex- 
pense of  the  telegraphic  transmission,  which  at  one  time  rendered  exten- 
sive systems  of  West  India  reports  too  costly  to  be  attempted,  has  been 
greatly  lessened.  The  sums  charged  are  still  quite  large  for  continuous 
work,  amounting  in  some  instances  to  one  dollar  per  word.  It  is  in  view 
to  cause  each  of  these  stations  to  be  visited  in  person  by  an  officer  at- 
tached to  this  office,  and  it  is  hoped  such  changes  and  rearrangements 
may  be  made  as  will  permit  the  character  and  transmission  of  tiie  im- 
ports to  be  greatly  improved. 

The  net- work  of  the  Signal  Service  stations  extends  now  on  this  con- 
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tinent  to  both  the  Atlantic  and  Pacific  coasts,  and  over  the  intervening 
territory  of  the  United  States.  The  work  of  the  stations  has  been 
rendered  ntilizable  for  the  daily  prevision  of  meteoric  changes  to  occur 
over  this  whole  geographical  extent,  including  the  great  interior  plateau. 
While  the  stations  are  in  some  districts  far  too  widely  separated,  the 
gaps  are  closing  e^ich  year  with  the  steady  progress.  The  service  now 
has  its  stations  located  in  continuous  lines  along  the  northern  frontier 
of  the  United  States  from  Maine  to  west  of  Lake  Superior;  along  the 
Atlantic  coast;  along  the  southern  or  Gulf  coast;  along  the  south- 
western boundary,  separating  the  United  States  m)m  Mexico,  to  the 
Pacific  Ocean;  thence  northerly  along  the  Pacific  coast  to  British  Forth 
America,  and  at  selected  i>oints  throughout  the  whole  interior  within 
these  boundary  lines.  A  continuous  telegraphic  line  to  follow,  with 
near  proximity,  the  line  by  which  the  United  States,  bound  on  British 
Korth  America,  from  the  Pacific  Ocean  to  Lake  Superior,  mentioned  in 
the  last  annual  report  as  something  to  be  hoped  for  and  needed  to  com- 
plete the  northern  line  of  the  circuit  of  stations,  may  be  considered  as 
already  commenced  in  construction  by  the  lines  this  summer  erected  in 
the  Northwest  under  an  appropriation  provided  by  Congress.  As  other 
and  new  telegraphic  lines  extend  within  the  boundary  lines  above 
referred  to,  they  will  make  possible  the  establishment  of  other  and  much 
needed  interior  stations.  The  experience  of  years  has  reduced  the  mat- 
ter of  opening,  equipping,  and  rapidly  utilizing  a  station  to  a  system. 

The  metieorological  work  of  the  United  States  keeps  pace  everywhere 
with  the  telegraphic  construction.  In  the  hands,  and  under  the  manage- 
ment, of  a  single  corps,  the  two  duties  are  necessarily  co-extensive. 

The  following  list  exhibits  the  stations  as  classified  and  as  located  in 
States  and  Territories  on  June  30, 1878: 

Alabama. — Mobile,*  Montgomery.*  Alaska. — ^Attu,*  Fort  Saint 
Michaels,*  Saint  Paul's  Island.*  Arizona^ — ^Apache  Pass,§  Burkes,* 
Camp  Apache,*  Camp  Goodwin,§  Fillibuster,§  Florence,*  Camp  Yerde,* 
Phoenix.*  Prescott,*  Camp  Grant,*  Tres  Aiamos,§  Tucson,*  Wicken- 
burg,*  Yuma.*  British  Columbia. — ^Lytton,t  Kew  Westminster,!  Yan- 
couver's  Island.!  California. — ^Los  Angeles,*  Eed  Bluff,*  Sacramento,* 
San  Diego.*  San  Francisco,*  Yisaha,*  Campo,*  Monterey,!  Santa  Bar- 
bara.! Yrefca.!  Colorado. — ^Denver,*  Pike's  Peak,*  Kit  Carson,!  Trini- 
dad.T  Connecticut. — ^New  Haven,*  K^ew  London.*  Delaware. — ^Lewes,f 
District  of  Columbia. — Washington.*  Dakota  Territory. — ^Bismarck,* 
Lead  City,*  Pembina,*  Yankton.*  J'toricia.— Jacksonville,*  Key  West,* 
Punta  Bassa,*  Saint  Mark's.*  Georgia. — Augusta,*  Savannah,*  Tybee 
Island.*  Idaho  Territory. — ^Boise  City.*  Illinois. — Cairo.*  Chicago.* 
Indiana. — ^Logansport,^  Indianapolis.*  Indian  Territory. — ^Fort  Gibson,* 
Fort  Sill.*  Iowa. — ^Burlingtomtl  Davenport,*  Dubuque,*  Keokuk,* 
Des  Moines,!  Kansas. — ^Dodge  City,*  Leavenworth,*  Waterville.!  Ken- 
tucky.— ^Louisville.*  Louisiana. — New  Orleans,*  Shreveiwrt.*  Maine. — 
Bangor,flEastport,*  Portland.*  Jtfaryian^— Baltimore.*  Massachusetts. — 
Boston,*  Springfield,*  Thatcher's  Island,*  Wood's  HolL*  Michigan. — Al- 
pena,* Detroit,*  Escanaba,*  Grand  Haven*.  Ludington,f  Marquette,*  Me- 
enomonee,t  Port  Huron,*  Sault  de  Ste.  Marie.!  Minnesota. — ^Brecken- 
ridge,*  Duluth,*  Saint  Paul,*  Wadena.!  Mississippi. — ^Yicksburg.*  Mis- 
souri.— Saint  lK)uis.*  Montana  Territory. — Virginia  City.*  Nebraska. — 
North  Platte,*  Omaha,*  Central  City,!  Sidney.!  Nevada. — Pioche,*  Win- 
nemucca,*  Austin,!  Hamilton.!    New  Hampshire. — ^Mount  Washington.* 

New  Jersey. — ^Atlantic  City,*  Bamegat,*  Cape  May,*  Sandy  Hook.*    New 

-  * 

*  Stations  of  first  class,    t  Sunset  stations.    X  Display  stations.     $  Repair  stations. 

If  Printing  stations. 


\ 


/ 


BEPORT   OF  TfiE  CHIEF  SIQNAL-OFFICEB.  143 

arfc— Albany,*  BufEalo,*  New  Tork^*  Eochester,*  Oswego,*  Elmira.t 

few  Mexico, — ^Albaquerqae,||  Fort  Craig,*  Fort  Cummmgs,§  Fort  Selden,§ 

ja  Mesilla,*  Los  Cruce8,§  Los  Lunos,  Santa  Fd,*  Silver  City,*  Fort  Bay- 

rd,§  Socorro.§    North  Carolina. — Cape  Hatteras,*  Cape  Lookout,*  Fly- 

ag  Station  No.  3,J  Filing  Station  at  Sloop  PoinL§  Fort  Macon,J  Kitty- 

awk,*  New  Eiver  Inlet§,  Portsmouth,*  Smitnville,*    Wilmington.* 

)hio. — Cincinnatij*  Cleveland,*  Columbus,*  Sandusky,*  Toledo.*     Ore- 

on, — ^Portland,*  Roseburg,*  U  matilla,*  Eugene  City.t    Pennsylvania, — 

Srie,*  Pliiladeiphia,*  Pittsburgh.*    Ehode  Iskmd, — Newi)ort.*    8outh 

hroUna, — Charleston.*     Tennessee, — Knoxville,*  Memphis,*  Nashville.* 

Fexas. — ^Boeme,*  Braekettville^*  Brownsville,*  C£Anbridge,§  Castroville,* 

)oIeman  City.*  Concho,*  Corsicana,*  Decatur,*  Denison^*  Eagle  Pass,* 

Sdinburg,*  El  Paso^*  Fort  Davis,*  Fort  Griffin,*  Fredericksburg,*  Gal- 

"e^ton,*  Graham,*  Henrietta,§  Indianola,*  Jacksborough,*  Laredo,*  Ma- 

lon,*  McKavett,*  Pilot  Point,*  Rio  Grande  City,*  San  Antonio,*  Santa 

lfaria,§  Stockton,*  Uvalde.*     Utah  Territory, — Salt  Lake  City,*  Saint 

3eorge.t  Vermont, — Burlington.*  Virginia, — ^Cai)e  Henry,*  Lynchburg,* 

Norfolk.*   West  Virginia, — ^Morgantown.*  WashingUm  Territory. — Olym- 

pia.*     Wisconsin, — Green  Bay,}  Horn's  Pier,}  Kenosha,}  Kewaunee,} 

Manitowoc,}  Milwaukee,*  La  Crosse,*  Racine,}  Sheboygan,}  Sturgeon 

Bay.}     Wymning  Territory. — ^Cheyenne,*  Deep  Creek,t  Fillmore  City,t 

Port  Fetterman,t  Hat  Creek,*  Saint  Mary's.t 

Map  A  exhibits  the  location  of  stations  and  the  extent  of  territory 
brought  by  them  under  constant  observation  for  the  purposes  of  study. 
The  territory  of  the  United  States  is  not  yet  covered  by  the  located 
stations  afi  fully  as  it  ought  to  be,  and  valuable  opx)ortunities  for  study, 
which  must  be  made  good  hereafter,  and  at  an  increased  expense,  are 
lost.    This  fault  is  lessened  each  year  with  the  extension  of  interior  tel- 
egraph lines,  and  with  the  increased  appreciation  won  by  the  service. 
The  field  of  its  labors  has  increased  greatly  and  of  necessity  each  year,  a6 
it  has  been  learned  how  these  labors  may  be  turned  to  the  best  benefit 
of  different  classes  of  citizens.    The  amount  estimated  as  necessary  to 
be  appropriated  for  this  service  for  the  ensuing  year,  the  sum  of  three 
hundred  an-d  seventy-five  thousand  dollars,  can  be  wisely  expended. 
The  whole  w^orking  force  of  the  corps,  four  hundred  and  fifty  men,  will 
be  constantly  employed  and,  in  instances,  overworked.    The  services  of 
citizens,  in  addition,  will  be  needed  as  in  preceding  years. 

The  uses  of  the  reports  of  observation  collected  by  this  office  were 
referred  to  in  the  last  annual  rei)ort,  as  follows :  "  The  reports  of  obser- 
vations had  in  ceaseless  succession  from  the  stations  already  established, 
while  daily  and  primarily  employed  in  the  studies  needed  for  the  daily 
issuing  of  forecasts  and  the  display  of  cautionary  signals,  form  also  the 
bases  for  future  work,  to  be  of  equal  value  with  that  made  possible  by 
the  first  use  of  them,  and  constitute  a  record,  to  increase  in  worth  here- 
after with  every  year  for  which  it  is  continued. 

^'The  data  akeady  secured  are  worth  to  the  country  and  to  the  world* 
even  if  the  service  had  up  to  this  time  rendered  no  other  return,  all  it 
has  cost  to  obtain  them. 

*'*'  From  the  moment  at  which  it  is  made  each  of  the  reports  becomes  to 
some  extent  complementary  to  all  other  rejiorts  had  elsewhere.  It  is 
not  possible  to  break  this  connection,  nor  in  the  present  state  of  meteor- 
ological science  ought  any  good  report  to  be  dispensed  with. 

^^It  will  be  found,  with  the  lapse  of  years,  such  observations  have  set- 
tled, by  facts,  questions  hitherto  treated  by  theory  only. 
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^<It  is  ux>on  the  data  now  accumulating  upon  the  files  of  this  office  and 
there  daily  compared,  compiled,  and  treated  with  an  accuracy  each  year 
increased  by  experience,  and  becoming  more  rigid  as  the  office  is  warned, 
sometimes  by  notable  inaccuracies  elsewhere  occurring,  that  the  future 
studies  of  the  climatology  and  meteorology  of  this  continent  wiU  be 
based.  It  seems  not  impossible  that  upon  tiie  results  of  systems  of  ob- 
servations here  set  on  foot  will  be  founded  such  studies  for  the  northern 
hemisphere.  It  is  not  to  the  discredit  of  the  United  States  that  a  work 
set  on  foot  by  them  should  render  such  ends  possible.'' 

The  pennanence,  regularity,  and  accuracy  of  reports  to  be  had  from 
the  West  Indies  ouglft  to  be  secured.  No  system  providing  warnings 
for  the  Gulf  or  Atlantic  coasts  can  be  considered  as  complete  or  reliable 
without  the  means  of  continued  reports  of  observation,  to  be  made  from 
these  stations.  It  seems  to  be  established  that  the  great  cyclones  orig- 
inating within  the  tropics  rarel}^,  if  ever,  reach  any  coast  of  the  United 
States  without  such  indications  of  their  existence  and  of  their  line  of 
movement  as  well-managed  stations  among  these  islands  would  detect 
and  announce.  The  possibility  of  protection  will  be  increased  and 
extended  to  more  northern  coasts  whenever  telegraphic  communication 
can  be  had  with  the  Bermuda  Islands. 

It  is  greatly  to  be  desired  that  the  separate  States  should  so  arrange 
that  series  of  observations,  including  the  tri-daily  simultaneous  observa- 
tions, and  to  be  in  connection  with  the  duties  of  this  office,  should  be 
taken  at  the  county  town  of  each  county  in  each  State.  A  plan  for  the 
arrangement  of  instruments,  now  nearly  completed  at  this  office,  would 
render  this  work  practicable. 

It  is  possible  such  an'^arrangement  might  be  had  in  many  of  the  States 
through  the  school  organizations. 

The  attention  of  the  office  has  continued  to  be  directed,  during  the 
past  year,  to  the  solution  of  the  very  difficult  question  as  to  the  best 
mode'  by  which  to  compare,  for  the*  purposes  of  the  necessary  daily 
studies,  the  observations  of  meteoric  changes  taking  place  upon  the 
Pacific  coast,  near  the  sea-level,  and  on  the  great  elevated  plateau  of 
the  interior,  with  the  reports  of  observations  had  on  the  eastern  slope 
of  the  Rocky  Mountains,  and  extended  to  the  Gulf  and  Atlantic  coasts 
at  the  sea-level.  The  plans  for  the  tri-daily  charts  for  use  in  the  study- 
room  of  the  office  exhibit  a  progress  in  this  direction.  It  is  found  not 
difficult  to  extend  some  of  these  charts  from  the  Pacific  to  the  Atlantic 
coasts  at  the  times  of  each  tri-daily  report,  with  the  lines  of  the  charting 
in  so  far  accurate  as  to  afford  very  valuable  suggestions  as  to  the  changes 
approaching.   . 

TThe  forward  march  of  civilization  over  the  great  interior  plateau  west 
of  the  Mississippi  each  year  renders  more  extended  observations  practi- 
cable in  that  region. 

The  field  of  study  has  been  pushed  in  that  direction  as  rapidly  as  the 
means  at  the  disi)osal  of  the  office  have  permitted.  The  barometrical 
readings  made  in  this  region  still  lose  part  of  their  value  by  the  difficulty 
of  reduction  to  the  hypothetical  readings  at  searlevel.  There  seems, 
however,  no  longer  reason  to  apprehend  that  the  unreduced  readings 
cannot  be  utilized  for  purposes  to  which  the  reduced  only  have  been 
hitlierto  applied.  It  is,  perhaps,  by  multiplying  stations  and  continuing 
the  comparison  of  observations  nad  at  them,  the  correct  solutions  of  aU 
problems  will  be  most  rapidly  attained. 

The  increased  knowledge  had  with  each  year's  experience  in  the  office 
enables  improvements  to  be  made  each  year  in  the  modes  of  digesting 
the  masses  of  observations  received  for  its  records,  and  suggeste  each 
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year  better  methods  of  study  to  attain  the  accuracy  of  prediction  which 
is  constantly  sought. 

The  long-felt  need  of  careful  studying  the  changes  occurring  upon  the 
interior  plateau  led  to  the  estiibli«hment,  prior  to  the  date  of  the  last 
annual  report,  of  a  series  of  observations  had  at  what  are  known  as 
^^  sunset"  stations.  Tliis  series  has  been  continued  during  the  year  just 
passed  with  good  results.  The  circular  (Paper  26)  sufficiently  describes 
the  duties  of  the  employed  observers  at  these  stations  and  the  character 
of  the  report  to  be  had  from  them.  Some  of  these  observations  are 
roughly  spectroscojiic,  the  sunset  reports  being  based  in  part  on  such 
tlifferent  appearances  of  the  sun  and  of  the  effects  produced  by  its  rays 
as  are  caused  by  their  passage  through  ditterently  conditioned  atmos- 
pheric media.  It  is  one  of  the  advantages  that  the  necessary  observa- 
tions are  so  little  complicated  in  their  character  that  they  may  be  taken 
at  and  reported  from  any  point  reached  by  the  telegraphic  wires.  It 
seems  probable  that  a  simi)le  form  of  spectroscope  may  be  utilized  for 
observations  of  this  sort.  Experiments  are  now  in  progress  by  which  it  is 
hoped  that  a  form  of  that  instrument  suitable  for  the  use  of  enlisted  men 
may  be  arrived  at.  Map  2  exhibits  the  method  of  charting  the  sunset 
reports.  These  reports  are  found  of  value  in  often-recurring  instances 
in  which  they  furnish  some  indication  of  the  atmospheric  changes  in 
progress  at  points  fit)m  which  it  has  been  impossible  to  obtain  the  full 
report  of  observation. 

It  has  been  established  that  a  certain  accuracy  of  prediction  of  the 
local  changes  to  occur  within  a  period  of  twenty-four  hours  is  attainable 
by  the  local  observers,  the  sergeants  of  the  Signal  Service  charged  with 
the  making  of  the  sunset  reports,  these  sergeants  having  tl^e  use  of  in- 
struments and  access  to  a  portion  of  the  data  which  pass  their  stations 
on  their  way  to  this  office.  This  accuracy  has  reached,  as  computed  from 
the  records  on  file,  a  maximum  percentage  of  eighty  and  eight- tenths 
for  the  regions  west  of  the  Mississippi  VaUey,  where  the  weather  condi- 
tions are  notably  constant,  and  eighty-five  and  six-tenths  for  the  region 
east  of  the  western  bounds  of  that  valley.  The  percentage  of  "  doubt- 
ful'^ reports  was  one  for  the  region  east  of  the  Mississippi  Valley  and 
four  and  seven-tenths  for  the  region  west  of  it. 

There  appears  to  be  no  reason  that  any  intelligent  farmer,  supplied 
with  the  necessary  simple  iustruments,  habituated  to  similar  observa- 
tions, and  fomished  with  data,  either  in  figures  or  condensed  by  charts, 
as  it  is  believed  they  readily  may  be  through  the  press,  should  fail  to 
attain  an  equal  accuracy. 

Since  the  date  of  the  last  annual  report  the  instrument  known  as  the 
Weather  Case  or  Farmer's  Weather  Indicator,  and  to  which  reference  is 
made  later  in  this  report,  has  been  prepared  with  a  view  to  its  use  by 
farmers  generally,  and  also  at  tlie  sunset  stations  as  above  described. 

The  tiseftdness  for  meteorological  purposes  of  the  sea-coast  stations  of 
the  Signal  Service,  in  connection  with  the  Life-Saving  Service,  and  lo- 
cated at  the  Life-Saving  Service  stations,  has  continued  to  be  demon- 
strated. 

As  explained  in  earlier  reports,  the  observations  taken  at  these  stations 
have  the  advantage  of  being  taken  on  the  sea-coast  itself,  and  from  po- 
sitions which  permit  the  condition  of  the  sea-swell  to  be  reported.  The 
stations  have  the  further  advantage  of  being  directly  connected  with 
this  ofikse  by  the  telegraphic  lines  under  its  control.  Eeports  of  any 
character  can  so  be  had  at  any  hour  they  may  be  called  for,  or  signals 
may  be  displayed  to  warn  of  danger. 

The  facilities  afforded  by  these  fines  admit  of  conversations  even  being 

lOsia 


146  REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 

had,  as  they  frequently  are,  in  reference  to  meteorological  changes  or 
other  matters  of  interest,  as,  for  instance^  of  the  precautions  to  be  taken 
against  coming  storms  by  those  engaged  m  the  salvage  of  wrecked  ships, 
or  other  action  in  cases  of  shipwreck.  The  rejwrts  of  observations  had 
upon  the  sea-coast  itself,  or  upon  the  ocean-beach,  differ  frequently  and 
markedly  from  those  had  from  stations  farther  in  the  interior,  and  sug- 
gest the  ai)proach  of  weather  conditions  which,  without  such  indications, 
might  either  have  escaped  attention,  or  could  not  have  been  observed  in 
time. 

The  generalizations  had  from  the  reports  received  from  these  stations 
become  each  year  of  increasing  value  for  the  prediction  of  the  weather 
conditions  to  be  expected  near  our  coasts.  The  reports  themselves,  pub- 
lished in  the  daily  journals,  and  so  known  to  those  interested,  either  at 
the  several  ports  or  in  the  interior,  give  reliable  information  as  to  the 
circumstances  under  which  coasting  voyages  may  be  taken  or  are  being 
made.  The  benefits  to  follow  a  se^-coast  ser\ace,  with  its  stations  pre- 
pared and  equipped  as  these  stations  show  one  may  be,  are  such  a.s 
cause  it  to  be  hoped  that  all  the  exposed  and  frequented  coas'ts  of  the 
United  States  may  early  have  the  advantage  of  such  protection. 

It  is  considered  to  have  been  demonstiuted  that  by  the  services  of 
single  sea-coast  stations  there  has  been  saved,  at  different  times,  prop- 
erty amounting  in  value  to  more  than  the  cost  of  manning  and  main- 
taining  all  the  stations  from  the  dates  at  which  they  were  first  put  in 
operation.  Improving  modes  of  communication  promise  as  possible 
such  close  connection  between  the  stations  that  it  seems  practicable  to 
so  arrange  that  there  need  be  no  points  upon  our  coasts  but  to  which 
aid  can  be  immediately  sununoned,  and  none  but  from  which  summons 
for  aid  can  go,  if  need  be,  to  naval  stations,  ports,  and  cities. 

Since  the  date  of  the  last  annual  report,  exi)eiiments  have  been  made 
with  the  uses  of  telegraphic  gongs  connected  by  wire,  after  the  manner 
of  those  used  for  fire-alarms,  and  proposed  to  be  operated  fit)m  any  point 
upon  the  coast  at  which  telegraphic  communication  now  exists,  or  may 
be  even  temporarily  established.  Gongs  to  be  operated  in  this  way  are 
now  placed  in  the  office  at  ^Norfolk,  and  the  central  office,  in  this  city. 

The  uses  to  follow  the  establishment  of  these  stations  are  yet  in  the 
infancy  of  their  development. 

The  stations  on  the  telegraphic  lines,  constnicted  in  pursuance  of  acts 
of  Congress  in  the  Southwest  and  on  the  Indian  and  Mexican  frx)ntiers 
for  the  better  protection  of  frontier  populations,  and  for  the  purpose  of 
connecting  military  posts  and  stations,  serve  better  each  year,  the  ends 
for  which,  in  part,  the  lines  were  at  first  recommended,  that  of  extend- 
ing the  fields  of  meteoiological  research  over  regions  so  sparsely  settled 
as  to  be  almost  beyond  the  limits  of  civilization. 

They  have  made  possible  the  daily  receipt  of  meteorological  data  from 
regions  in  which  the  collection  of  them  had  been  before  considered  so 
impracticable  as  to  have  been  hardly  contemplated,  and  they  have  fur- 
nished for  the  office  a  daily  knowledge  of  the  atmospheric  conditions  ex- 
isting along  the  ^  hole  course  of  the  wires.  The  value  of  these  reports, 
completing  as  they  do  the  southern  line  of  the  whole  system  of  reports 
established  for  the  territory  of  the  United  States,  and  which,  without 
them,  could  not  have  been  completed,  is  very  great.  The  lines  make 
practicable  also  the  receipt  at  the  regular  telegraphic  stations  of  reports 
from  points  in  the  interior  of  the  country  near  them  which  has*been  but 
recently  explored,  and  from  which  every  reported  observation  is  of  value. 
The  commenced  extension  of  a  line  to  be  sinulaiiy  constructed  and  man- 
aged for  similar  pui'poses  in  proximity  to,  and  following  the  general 
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direction  of,  our  noi-thwestern  frontier,  from  the  station  at,  Bismarck 
westward,  toward  stations  in  Idaho  and  Oregon,  foreshadows  the  best 
results  for  the  interests  of  this  especial  service,  and  for  the  production 
and  development  of  that  portion  of  our  territory. 

The  events  of  the  years  past  have  illustrated  what  might  be  the  uses 
of  such  lines  in  Indian  wars.  They  make  safer  the  settlement  of  the 
country.  They  make  possible  the  establishment  of  stations  valuable  for 
meteorological  reports. 

Telegraphic  reports  from  the  eastern  Mexican  coast  (the  western  coast 
of  the  Mexican  Gulf)  are  still  to  be  desired  for  the  proper  protection  of 
the  shipping  in  the  Gulf  and  of  the  Grulf  coasts  of  the  United  States. 
Cyclones  moving  over  the  West  Indies,  and  thence  pursuing  a  course 
over  the  Gulf  of  Mexico,  would  doubtless  often  manifest  themselves  on 
or  near  the  coast  of  Mexico  in  time  to  permit  warnings  to  be  thence 
given  to  our  own.  The  regularity  of  the  telegraphic  communication 
now  had  over  the  government  lines  upon  the  Mexican  frontier  and  in 
the  State  of  Texas  has  established  the  fact  that  reports  collected  in  Mex- 
ico along  or  near  the  Mexican  coasts,  and  transmitted  over  wires  work- 
ing with  fair  success,  could  be  concentrated  at  this  office  with  sufficiei;it 
rapidity.  The  organization  by  the  Mexican  Government,  under  Seiior 
Mariano  Barcena,  since  the  date  of  the  last  annual  report,  of  a  system 
of  meteorological  reports  from  stations  extended  over  a  great  portion  of 
the  Mexican  territory,  and  carefully  conducted,  renders  the  results  of 
that  work  more  valuable  for  this  purpose  than  m  any  preceding  year. 
The  notices  for  the  display  of  cautionary  signals^issued  from  this  office 
could  reach  Mexican  ports  as  weU  as  our  own. 

It  is  to  be  hoped  that  the  sums  appropriated  for  the  service  and  the 
co-operation  of  the  Mexican  Government  will  permit  reports  to  be  had 
from  these  coasts  within  the  coming  year. 

The  proposition  adopted  at  the  congress  of  persons  charged  with  me- 
teorological duties,  assembled  at  Vienna  in  1873,  and  to  the  effect  that 
it  is  desirable,  with  a  view  to  their  exchange,  that  at  least  one  uniform 
observation,  of  such  character  as  to  be  suited  for  the  preparation  of 
synoptic  charts,  be  taken  and  recorded  daily  and  simultaneously  at  as 
many  stations  as  practicable  throughout  the  world,  has  continued  to 
have  practical  effect. 

By  authority  of  the  War  Department,  and  with  the  courteous  co-op- 
€»^tlon  of  scientific  men  and  chiefs  of  meteorological  services  represent- 
ing the  different  countries,  a  record  of  observations  taken  daUy,  simul- 
taneously with  the  observations  taken  throughout  the  United  States 
And  the  adjacent  islands,  is  exchanged  semi-monthly.  These  reports  are 
to  cover  the  territorial  extent  of  Algiers,  Austria,  Australasia,  Belgium, 
Great  Britain,  China,  Central  America,  Denmark,  France,  Germany, 
Greece,  Greenland,  India,  Italy,  Iceland,  Japan,  Mexico,  Morocco,  The 
Netherlands,  Norway,  Portugal,  Eussia,  Spain,  Sweden,  Switzerland, 
Turkey,  Tunis,  British  North  America,  the  United  States.  The  Azores, 
Sandwich  Islands,  Malta,  Mauritius,  West  Indies,  Soutn  Africa,  ana 
South  America. 

On  July  1. 1875,  the  daily  issue  of  a  printed  bulletin,  exhibiting  these 
international  simultaneous  reports,  was  commenced  at  this  office,  and 
has  been  since  maintained.  A  copy  of  this  bulletin  is  furnished  each 
co-operating  observer.  The  results  to  be  hail  from  the  reports  thus 
collated  are  considered  as  to  be  of  especial  importance.  The  bulletin 
combines,  for  the  first  time  of  which  there  is  record,  the  labors  of  the 
nations  in  a  work  of  this  kind  for  their  mutual  benefit.  There  is  needed 
only  the  assistance  to  be  had  from  the  naval  forces  of  the  different 
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powers  (that  of  the  na\ies  of  the  United  States  and  of  Portugal  being 
as  heretofore  related  abeady  given  to  extend  the  plan  of  report  upon 
the  seas)  to  bring  more  fiilly  within  the  scope  of  study  observations 
practically  extencUng  around  the  northern  hemisphere.  This  end  is  to 
a  great  extent  already  attained. 

In  this  connection  the  office  has  to  acknowledge  the  cordial  and  valu- 
able co-operation  of  the  meteorological  services  of  the  dilierent  countries, 
represented  as  follows : 

Algiers,  by  General  Teissier,  Commandant  Sup^rieur  du  G6nie ;  Aus- 
tria, by  Prof.  Dr.  Julius  Hann,'  Director  of  the  Imperial  and  Royal 
Central  Meteorological  Institute  at  Vienna;  Belgium,  by  J.  C.  Houzeau, 
Director  of  the  Royal  Observatory  at  Brussels ;  Great  Britain,  by  Robert 
H.  Scott,  esq.,  F.  R.  S.,  Secretary  of  the  Meteorological  Council,  London  j 
Alexander  Buchan,  M.  A.,  F.  R.  S.  E.,  Secretary  of  the  Scottish  Meteoro- 
logical Society,  Edinburgh,  and  the  respective  observers ;  Costa  Rica,  by 
Senor  Federico  Maison,  Director  of  the  Central  Office  of  Statistics  and 
Meteorology ;  Denmark,  by  Capt.  N.  Hofl&neyer,  Director  of  the  Royal 
Danish  Meteorological  Institute  at  Copenhagen ;  France,  by  U.  J.  Le 
Verrier,  Director  of  the  Paris  Observatory,  Prof.  E.  Mascart,  Director 
of  the  Central  Meteorological  Bureau  of  France,  and  the  i^spective 
observers ;  Germany,  by  Prof.  Dr.  Geo.  l^eumayer.  Director  of  the  Ger- 
man Naval  Observatory,  Hamburg ;  Greece,  by  Prof.  Dr.  J.  F.  Juliua 
Schmidt,  Director  of  the  Royal  Observatory  at  Athens :  India,  by  H.  F* 
Blanford,  Meteorologk^al  Reporter  to  the  Government  of  India ;  Italy,  by 
the  Minister  of  Agriculture,  Industry^  and  Commerce,  and  the  respective 
observers ;  Japan,  by  the  Imperial  Meteorological  Ooservatory,  and  the 
Imperial  University  of  Tokei,  Japan;  Mexico,  by  Seiior  Mariano  Barcena^ 
Director  of  the  Central  Meteorological  Obser\'^atory  in  the  City  of  Mexico, 
and  the  respective  observers ;  Netherlands,  by  Prof.  Buys  Ballot,  Direct- 
or of  the  Bioyal  Meteorological  Institute  of  the  Netherlands  at  Utrecht ; 
Norway,  by  Prof.  H.  Mohn^  Director  of  the  Royal  Norwegian  Meteoro- 
logical Institute  at  Christiania;  Portugal,  by  J.  C.  de  Brito  Capello, 
Director  of  the  Meteorological  Observatory  of  the  Infante  Don  Luiz,  at 
Lisbon;  Russia,  by  Prof.  H.  Wild,  Director  of  the  Imperial  Central 
Physical  Obser\''atory  of  Russia,  at  St.  Petersburg ;  Spain,  by  Antonio 
Aguilar,  Director  of  the  Royal  Observatory  at  Madrid,  and  the  respect- 
ive observers;  Sweden,  by  Prof.  R.  Rubenson,  Director  of  the  Royal 
Swedish  Meteorological  Institute  at  Stockholm,  and  of  Dr.  H.  H.  Hilda- 
brandsson.  Chief  of  the  Meteorological  Division  of  the  Upsala  Observa- 
tory; Switzerland,  by  Prof.  R.  Wolf,  Director  of  the  Observatory  at 
Zurich,  and  of  Prof.  E.  Plantamour,  Director  of  the  Observatory  at 
Geneva;  Turkey,  by  A.  Coumbary,  Effendi,  Director  of  the  Central 
Observatory  at  Constantinople,  and  of  Prof.  C.  V.  A.  Van  Dyck,  Super- 
intendent of  the  Lee  Observatory  at  Beirut ;  Canada,  by  Prof.  G.  T. 
Kingston,  Director  of  the  Magnetic  Observatory  at  Toronto,  and  Super- 
intendent of  the  Meteorological  Office  of  the  Dominion  of  Canada,  and 
the  respective  observers;  United  States  Navy,  by  Navy  Depaiianent, 
through  Rear- Admiral  Daniel  Ammen,  and  Commodore  W.  D.  Whiting, 
U.  S.  N.,  Chiefs  of  the  Bureau  of  Navigation ;  and  by  individual  observ- 
ers at  other  points. 

The  office  has  to  regret  the  death  since  the  date  of  the  last  annual 
report  of  two  distinguished  colaborers  in  the  work,  Urbain  Jean  Jo- 
seph Le  Verrier,  Director  of  the  Paris  Observatory',  Prof.  Ernest  Quet- 
elet,  Director  of  the  Royal  Observatory  at  Brussels,  Prof.  Edward  Heis, 
of  Mtinster,  and  Prof.  Pietro  Angelo  Secchi,  of  Rome. 

A  number  of  observations  taken  on  vessels  at  sea  to  complement  the 
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synchronous  reports  of  the  service,  and  at  the  request  of  the  depart- 
ment, have  been  received  on  the  form  provided  for  the  purpose,  paper 
49.  Their  utility  is  evident  in  the  study  of  storms  approaching  our 
coasts  or  which  endanger  vessels  sailing  from  our  ports. 

The  co-operation  of  the  Navy  of  the  United  States  in  the  taking  of 
observations  simultaneously  with  the  system  adopted  at  this  office, 
wherever  naval  vessels  of  the  United  States  may  be,  as  assured  by  the 
general  order  of  the  Secretary  of  the  Navy,  dated  December  26, 1876, 
has  largely  increased  the  data  of  this  class.  This  co-operation  has  been 
skiUfiiUy  rendered  by  the  Na\^  Department  and  the  United  States 
Navy,  through  the  Chief  of  the  Bureau  of  Navigation. 

The  people  of  the  United  States  are  thus  the  first  nation  whose  Army 
and  Navy  co-operate,  as  all  armies  and  navies  should,  under  official  or- 
ders, in  the  taking  of  simultaneous  observations  wherever  the  forces 
mav  be. 

In  view  of  the  existence  of  the  system  of  simultaneous  reports  to  be 
made  at  sea  by  the  vessels  of  the  naval  and  commercial  marines  of  the 
United  States  and  other  nations,  and  to  provide  for  its  extension,  care- 
fully tested  barometers  of  the  best  make  have,  since  the  date  of  the  last 
annual  report,  been  prepared  and  located,  as  standards,  at  the  ports  of 
New  York  and  San  Francisco. 

These  barometers  have  been  publicly  located  to  afford  means  for  com- 
parison of  the  ships'  barometers  of  the  shipi>ing  of  all  nations.  The  in- 
struments, while  carefidly  guarded,  are  easily  accessible.  Public  notice 
is  given  of  the  location,  and  a  sergeant  of  the  Signal  Corps  attends  daily 
to  give  information  and  to  take  charge  of  any  ship's  barometer  which 
may  be  brought  for  comparison.    (Paper  48.) 

The  standard  barometer  for  the  use  of  shippmg  in  the  Atlantic  Ocean 
is  located  at  the  Maritime  Exchange,  in  New  xork  City;  the  standard 
barometer  for  the  use  of  shipping  in  the  Pacific  Ocean  is  located  at  the 
Merchants'  Exchange,  in  the  city  of  San  Francisco. 

The  officers  of  the  Signal  Ser\ice  at  the  different  cities  and  ports  of 
the  United  States  and  upon  the  sea-coast  offer  every  facility  and  aid  in 
their  power  to  the  vessels  of  any  nation. 

With  the  plans  for  charting  now  adopted  at  this  office,  and  with  the 
rei)orts  now  received  here,  it  appears  that  the  meteoric  changes  occur- 
ring over  a  great  jwrtion  of  the  continents  north  of  the  equator  can  be 
charted  with  an  accuracy  sufficient  to  permit  careful  and  valuable  study. 
This  charting  to  be  of  the  best  attainable  value,  must  be  supplemented 
from  the  records  of  observ^ations  had  on  the  seas.  A  ship  at  sea  be- 
comes one  of  the  best  of  stations  for  a  simultaneous  system.  The  value 
of  the  record  is  enhanced  by  the  change  of  the  ship's  location  occurring 
within  each  i)eriod  of  twenty-four  hours.  There  is  no  sea-going  vessel 
but  which  carries  human  life,  and  each  ought  to  carry  by  compidsion,  if 
need  be,  meteorological  instruments.  The  smallest  craft,  in  caring  for 
its  own  safety,  may  use  them  enough  to  add  to  the  value  of  the  most 
extensive  record.  There  is  no  nation  without  interest  in  the  work  pro- 
posed to  be  based  upon  exchanged  simultaneous  reports,  and  none  has 
hitherto  hesitated,  when  the  subject  has  been  properly  presented,  to 
aid  in  a  duty  which,  so  easily  done  as  to  require  very  little  effort  on  the 
part  of  any  one  person,  has  for  its  object  a  good  to  mankind.  The  work 
cannot,  from  its  nature,  be  for  the  selfish  good  of  any  section. 

A  number  of  the  great  steamshii)  companies,  foreign  and  domestic. 
oi>erating  the  principal  commercial  sea-  routes,  have  i)romised  and  will 
give  their  powerful  influence  and  aid. 

The  office  has  the  co-operation  of  the  Pacific  Mail  Steamship  Com- 
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pany,  through  its  agents,  Williams,  Blanchard  &  Co. ;  the  White  Star 
Line,  through  its  agents,  Ismay  Imrie  &  Co.,  Liveri)Ool,  and  R.  J.  Curtis, 
New  York ;  the  Occidental  and  Oriental  Steamship  Company,  through 
its  president,  George  H.  Bradbury;  the  North  Gennan  Lloyd,  through 
its  agents,  A.  Schumacher  &  Co. ;  the  American  Steamship  Company, 
through  its  president,  II.  D.  Welsh ;  the  Red  Star  Line,  through  its 
president,  James  A.  Wright,  and  the  Allan  Line,  through  its  agents, 
A.  Schumacher  &  Co. 

The  United  States  bear,  ih  the  cases  of  all  maritime  observers  co-oper- 
ating in  this  system,  all  expenses  for  forms,  postages,  &c.,  when  so  de- 
sired, and  not  infrequently,  and,  when  necessarj-,  loan  the  required 
instruments. 

The  number  of  observations  made  daily  on  separate  vessels  at  sea  is 
one  hundred.    (Paper  13.) 

Research  has  aheady  gone  far  enough  to  indicate  the  paths  by  which, 
if  it  cannot  be  directly  predicted,  it  can  at  least  be  studied,  to  learn  what 
sequences  to  follow  conditions  reported  on  or  near  the  eastern  coast  of 
Asia,  or  on  the  Pacific,  will  be  found  on  our  own  western  coasts. 

Similar  studies  will  have  reference  to  our  own  southern  and  eastern 
coasts,  and  to  the  western  coasts  of  the  European  continent.  The  time 
cannot  be  far  distant  when  vessels  leaving  any  Atlantic  port  may  be 
informed  whether  any  notable  disturbance  exists  at  sea  and  where  it  is 
likely  to  threaten  the  voyage. 

The  establishment  of  permanent  ocean  stations  in  lines  traversing  the 
oceans  over  or  near  the  telegraphic  cables,  and  in  telegraphic  communi- 
cation with  either  continent,  is  not  considered  impracticable  and  has 
been  referred  to  in  a  preceding  report. 

There  is  reason  to  h(^e  that  a  progress  has  been  made  which  will 
eliminate  from  the  study  of  practical  international  meteorology  some  of 
the  difficulties  hitherto  encountered. 

There  are  grounds  to  hope  also  that  the  atmospheric  conditions  and 
changes  of  condition  can  be  charted  with  sufficient  accuracy  over  any 
extent  of  the  earth's  surface.  If  the  hope  has  fruition,  meteorological 
barriers  will,  as  against  study,  practically  cease  to  exist. 

A  copy  of  the  International  Bulletin  herewith  (Paper  27)  exliibits  the 
character  of  the  international  rei)Oii:s,  and  that  of  the  information  had 
fix)m  each  station.  The  chart  accompanying  this  biUletin  shows  a^  nearly 
as  practicable  the  location  of  the  stations,  and  foreshadows  the  duties 
and  reports  had  from  them  will  make  practicable.  The  number  of  sta- 
tions reporting  increases. 

'While  the  stations  are  crowded  in  some  localities,  each  is  usefiil — each 
serving  to  check  the  work  of  the  other,  and  each  aiding  to  close  the  gaps 
the  failure  of  other  stations  might  sometimes  cause.  The  work  is  not 
likely  to  be  abandoned  by  those  in  the  different  countries  who  have 
taken  part  in  establishing  it,  and  who  share  its  benefits.  If  it  serve  no 
other  purpose  than  to  maintain,  as  it  does,  the  pleasant  co-operation  of 
those  charged  with  the  meteorological  duties  of  the  different  countries, 
it  would  be  of  value.  It  is  hoped  that  by  systems  of  observations  thus 
extensive,  generalizations  may  be  had  to  peiinit  the  announcement  of 
meteoric  changes  for  x)eriods  longer  in  advance  than  have  been  hitherto 
practicable. 

The  average  number  of  daily  simultaneous  observations  now  made  in 
foreign  countries  is  two  hundred  and  ninety-three.  The  total  number 
of  stations  on  land  and  on  vessels  at  sea  from  wliich  reports  are  entered 
in  the  bulletin  regularly  is  five  hundred  and  fifty-seven.  The  co-opera- 
tion of  the  different  nations  secured  by  this  plan  of  exchange,  as  above 
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described,  renders  the  additional  cost  to  the  United  States  of  the  grand 
system  of  reports  it  makes  possible  but  little  more  than  that  of  the  cost 
of  the  preparation,  paper,  and  binding  of  the  International  Bulletin  and 
the  accompanying  charts,  a  cost  which  would  have  to  be  met  in  great 
part  for  the  proper  preservation  of  the  records  themselves  even  if  the 
bulletins  were  not  distributed. 

The  Chief  Signal-Officer  is  gratified  to  announce  in  this  report  that 
the  work  of  the  collection  of  the  reports  of  international  simultaneous 
observations,  carried  on  in  foreign  countries  in  co-operation  with  the 
United  States,  as  well  as  within  the  territories  of  the  United  States  and 
upon  the  seas  thus  above  referred  to,  ha«  in  the  year  just  passed  so  far 
progressed  as  to  have  attained  one  principal  result  for  which  it  was  set 
on  foot.  On  July  1, 1878,  it  became  possible  for  the  first  time  in  the 
history  of  this  office  to  commence  the  issue,  on  that  date,  of  a  daily 
international  weather  map,  charted  daily  and  issued  daily,  each  chart 
based  upon  the  data  appearing  upon  the  international  bulletin  of  simul- 
taneous reports  of  similar  date.  The  charting  extends  around  the  world, 
and  embraces  for  its  area  the  whole  northern  hemisphere. 
•  The  daily  issue  of  a  chart  of  this  kind,  thus  daily  issued  for  the  first 
time  by  the  United  States,  is  without  a  precedent  in  history.  It  exhibits 
the  co-operation,  for  a  single  purpose,  of  the  ciAilized  powers  of  the  world 
north  of  the  equator. 

The  studies  of  such  charts  make  possible  ttie  improvement  which  wiU 
come  as  the  work  progresses  and  the  area  of  the  chart  is  better  filled 
with  reports  of  observations  carefully  elaborated,  are  fully  appreciated 
by  scientific  men.  The  questions  as  to  the  translations  of  storms  from 
continent  to  continent,  and  of  the  times  and  directions  they  may  take  in 
such  movements  •,  the  movement  of  areas  of  high  and  of  low  barometer; 
the  conditions  of  temperature,  pressure,  and  wind-direction  existing 
around  the  earth  at  a  fixed  instant  of  time,  permitting  thus  the  effects 
of  day  and  night  to  be  contrasted ;  the  distribution  and  amount  of  rain- 
fall, and  other  studies,  many  and  valuable,  only  suggested  by  this  enu- 
meration, may  be  by  such  studies  settled.  It  seem^  not  imix)ssible  that 
in  the  future  questions  of  climatology,  and  perhaps  others  bearing  upon 
the  prediction  of  weiither  changes  far  in  a<lvance  of  the  time  at  which 
these  changes  may  happen,  or  questions  of  the  character  of  coming  sea- 
sons even,  may  be  answered  by  the  researches  these  charts  will  make 
l^racticable. 

The  very  great  aid  and  material  funiished  in  this  elaborated  form  gives 
to  the  search  for  generalization,  or  for  data  in  the  support  of  theories, 
was  referred  to  in  the  last- annual  report.  In  frequent  cases  little  more 
than  collation  is  necessary. 

As  a  means  of  better  combining  the  work  and  the  interests  of  the 
several  nations;  of  certainly  securing  that  co-operation  at  sea  which  will 
enable  the  lines  of  the  charting  to  be  drawn  as  fully  and  as  well  over 
oceans  as  over  continents ;  and  which  will  give  the  world  ultimately  a 
knowledge  as  practical  of  the  movement  of  areas  of  disturbance  in  the 
midst  of  the  seas  as  is  now  had  of  such  movements  on  some  continents, 
the  undertaking  is  of  much  importance. 

It  is  an  advantage  of  the  charting  draughted  from  simultaneous  reports 
that  studies  by  normals,  not  jiossible  in  any  other  way,  can  be  made. 
The  normal  pressure,  temperature,  &c.,  arrived  at  from  observations 
taken  at  any  one  place,  at  the  same  and  a  fixed  instant  of  time  every 
day,  become  established  as  to  that  place  and  time  with  accuracy.  Many 
causes  of  error  are  eluninated. 

The  intercomparison  of  these  normals  with  the  normals  taken  at  other 
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places  simultaneously  with  the  first  and  under  the  similar  coHditiou 
that  the  normals  to  be  found  for  those  places  are  to  be  from  observa- 
tions taken  at  those  places  at  a  fixed  time  and  on  every  day,  gives  results 
rehable  and  differing  from  those  to  be  had  by  the  use  of  normal  read- 
ings arrived  at  in  any  other  manner.  Normals  for  the  year,  for  the  sea- 
son, and  for  the  month  may  be  determined  by  such  procedure.  The 
eomparison  of  such  normals  will  show  in  the  case  of  abnormal  changes 
in  any  district  or  section  for  any  season  whether  and  how  they  are 
compensated  by  comi^nsating  variations  elsewhere.  There  are  inter- 
esting studies  as  to  what  sequences  there  may  be  to  follow  such  atmos- 
pheric variations  occumng  over  any  region  or  country — either  in  that 
region  or  country  or  elsewhere — and  how  and  where  the  comi)ensating 
variations  occur,  and  with  what  concomitants  or  sequences  of  meteoric 
changes. 

There  is  the  hope  to  gain  in  this  way  or  by  studies  such  study  will 
suggest  information  to  affect  the  commercial  and  agricultural  interests 
of  the  world. 

There  is  the  further  hope  that  as  it  is  more  fully  reiilized  by  the  dif- 
ferent i)eoples  how  close  in  the  future  the  practice  of  such  investigations 
draws,  each  member  of  the  family  of  nations  will  find  its  own  interests 
in  labors  of  this  description,  and  draw  more  closely  the  bonds  and  join 
with  energj^  in  a  work  which  has  so  begun  to  connect  them.  The  under- 
taking, world-wide  in  extent,  is  capable  of  rendering  a  world-wide  benefit. 

The  total  number  of  daily  reports  of  aU  kinds  now  received  and  filed 
at  the  office  of  the  Chief  Signal-Officer  is  as  follows:  !N^umber  of  daily 
serAice  telegraphic  reports,  four  hiuidred  and  seventy-one ;  number  of 
international  daily  simultaneous  reports,  four  hundred  and  twenty -three ; 
number  of  reports  from  voluntary  observers,  three  hundred  and  two ; 
number  of  reports  received  from  the  Medical  Cori>s  of  the  Army,  ninety- 
two  ;  number  of  reports  received  from  United  States  naval  observers, 
fifty-one ;  making  a  total  of  one  thousand  three  hundred  and  thirty-nine 
reports  received  regularly  for  discussion.    (Papers  11  and  12.) 

As  described  in  the  last  annual  report  the  (laily  official  deductions  or 
forecasts  issuhig  from  the  office  of  the  Chief  Signal-Officer  and  consti- 
tuting the  tri-daily  '^Synopses  and  Indications"  (as  they  are  styled), 
and  the  especial  deductions,  in  pursuance  of  which  the  orders  for  the 
di8i)lay  of  cautionaiy^  signals  at  stations  are  given  when  necessary,  are 
based  upon  the  regular  reports  of  the  service  stations  of  obsen'ation, 
transmitted  tri-daily  to  this  office  by  telegraph,  after  passing  over  a  sys- 
tem of  telegraphic  circuits  so  arranged  as  to  once  concentrate  the 
reports  at  this  office  and  to  distribute  in  doing  so  certain  numbers  of 
them  at  designated  cities  and  stations.  Especial  reports  are  demanded 
from  any  station,  or  number  of  stations,  whenever  additional  information 
is  required  as  to  impending  disturbances.  The  sjmopses  are  those  of  the 
meteoric  conditions  existing  over  and  near  the  United  States  for  each 
period  of  twenty-four  hours  terminating  at  the  hour  for  each  general 
report.  The  Indications  are  announcements  of  the  changes,  considered 
from  the  study  of  the  charts,  in  connection  with  such  rules  and  general- 
izations as  the  exi)erience  of  this  office  and  the  study  of  meteorologists 
seem  to  have  determined  to  be  indicated  as  to  happen  within  the 
twenty -four  hours  then  next  ensuing.  The  study  for  each  issue  requires 
the  draughting  and  examination  of  seven  charts,  these  charts  exhibit- 
ing chai-tographically  the  data  furnished  by  the  simultaneous  reports 
of  the  stations  heretofore  referred  to,  and  located  in  the  United  States, 
on  the  Atlantic  and  Pacific  coasts,  on  the  coasts  of  the  Gulf  of  Mexico 
and  of  the  lakes,  in  the  western  interior,  and  in  the  Dominion  of  Canada, 
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Kova  Scotia,  Newfoundland,  New  Brunswick,  and  the  West  India  Islands. 
These  charts  are  aa  follows :  (a)  A  chart  of  barometric  pressures  reduced 
to  the  temi)erature  of  freezing  and  sea-level ;  of  temperatures  and  of 
winds,  together  with  the  wind  directions,  and  the  velocities  at  the  differ- 
ent stations ;  the  amount,  but  not  the  nature,  of  the  cloud  formations 
at  the  different  stations;  the  character  of  the  precipitation,  if  any, 
occurring  at  the  time  of  the  rei>ort ;  and  the  amount  of  the  i>recipita- 
tion,  if  any,  since  the  time  of  the  last  preceding  rei>ort.  This  chart 
exhibits  barometric  pressures  and  the  temperatures  noted  at  stations  in 
their  relations  to  districts  of  territory  and  to  each  other,  by  a  system  of 
isobaric  and  isothennal  lines  inscribed.  The  isobars  are  charted  for 
inches  and  tenths  of  inches  of  barometric  i)ressure;  the  isothermals  for 
temperatures  represented  by  the  different  multiples  of  10^.  The  li^ind 
directions  are  shown  by  arrows  at  the  different  stations.  (Map  3.)  (h) 
A  chart  of  the  relative  hiunidities  ax)pearing  to  exist  over  territorial 
districts,  with  the  temperatures  at  the  different  stations  in  relation  to 
districts  and  to  each  other.  The  chart  of  humidities  enables  studies  to 
be  made  in  reference  to  ten-itorial  sections,  the  difticulties  attending  the 
study  of  obseiTations  of  this  character  being  obviated  to  a  very  consid- 
erable extent  by  the  inter-correction  of  stations  among  themselves  and 
by  the  great  extent  of  the  regions  over  which  the  readings  are  made 
simultaneously.  In  fields  so  great  purely  local  conditions  in  part  disap- 
pear, or  affect  verj'  slightly  the  general  result.  This  chart  contains  also 
the  character  and  amount  of  the  lower  clouds,  and  the  character^  amount, 
and  direction  of  motion  of  the  ui>per  clouds,  when  these  are  \isible.  On 
this  chart  are  traced  Hues  of  equal  relative  humidity,  and  isothermals  are 
also  drawn,  as  described  in  chart  a.  (Map  4.)  (c)  A  chart  of  the  cloud 
conditions  prevailing  over  the  United  States,  in  which  the  character  of 
the  different  varieties  of  clouds  and  their  amount,  as  viewed  from 
each  station,  are  represented  graphically  by  appropriate  symbols. 
On  this  chart  also  appears  the  weather  as  reported  at  each  station 
at  the  time  of  each  report  by  symbols;  the  stations  at  which  rain  has 
fallen  since  the  preceding  report,  as  well  as  the  direction  of  movement 
of  the  upper  and  lower  clouds,  and  on  it  each  morning  there  are  entered 
the  minimum  temperature  noted  during  the  preceding  night  at  the  sepa- 
rate stations  at  the  local  times  s^nichronous  with  the  hour  of  11  p.  m., 
Washington  mean  time,  and  lines  of  minimum  temperature  are  traced 
to  exhibit  these  temperatures  in  relation  to  districts  of  territory.  On 
this  map  are  entered  also  the  maximum  velocities  of  the  wind  at  par- 
ticular stations  when  required  to  be  specially  reported  in  the  intervals 
between  the  hours  of  regular  r^)ort.  The  cloud  areas  appearing  on  this 
map  are  surrounded  by  an  outline  charted  to  enable  the  extent  and  prob- 
able movement  of  these  areas  to  be  considered.  There  also  appears  on  the 
copy  of  this  chart  made  at  the  hour  of  the  midnight  report  the  appearance 
of  the  sunset  at  each  station,  as  reported  by  the  obsen^er  at  that  station, 
and  as  considered  by  him  to  indicate,  when  taken  in  connection  with  the 
appearance  of  the  western  sky  at  sunset,  the  character  of  the  weather 
to  be  anticipated  at  that  station  for  the  twenty-four  hours  next  ensuing. 
(Map  5.)  {d)  A  chart  of  normal  pressures  and  variations  from  normal 
l)ressures  for  each  eight  hours.  There  have  been  computed  during  the 
past  year,  at  this  office,  the  means  of  the  observed  pressures  recorded  at 
each  station,  at  each  of  the  hours  at  which  observations  are  made  at  that 
station,  for  the  regular  simultaneous  telegraphic  reports  for  each  monthly 
period.  The  series  of  observations  used  in  comi)uting  these  means  hai 
been  for  as  many  years  as  was  possible  at  each  station.  These  mean 
pressures  are  the  mean  pressures  computed  from  the  actual  readings  had 
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at  each  station^  at  the  habitual  hoiir  of  observation,  for  each  of  the  tri- 
daily  ftdl  telegraphic  reports  required  to  be  made  from  that  station,  and 
obtained,  a«  explained,  above,  by  reducing  the  readings  then  made  to  a 
uniform  temperature — ^freezing — and  correcting  for  instrumental  error 
(variation  from  the  standard)  only.  Mean  pressures  so  obtained  are 
styled  in  this  office  "normal  pressures"  for  the  station,  for  its  local 
hour  of  the  rei>ort  and  for  the  month.  On  this  chart  is  entered  at  each 
station,  with  the  symbol  +  or  — ,  the  value  by  which  the  actual  reading 
rei)orted  from  that  station  at  the  houi'  of  any  report  is  above  or  below 
the  "  normal  pressure"  for  that  station  for  the  hour  of  that  telegraphic 
report  and  for  that  month.  These  de\iation8  from  such  normal  i>ressures 
may  be  styled  "  departures"  from  the  normal  pressure  5  the  comparison 
of  these  departures  for  each  period  of  eight  hours  shows  what  changes 
have  taken  place  in  the  atmospheric  pressure  at  the  different  stations, 
in  each  period  of  eight  hours,  after  eliminating  the  horary  variations  of 
pressure.  On  the  chart  are  traced  lines  of  "no  variation"  in  normal 
pressures,  being  the  lines  along  which  the  pressures  are  at  the  time 
practically  normal,  and  also  lines  of  "departure"  from  the  normal  press- 
ure for  each  one-tenth  of  an  inch  of  mercury,  by  whicli  the  actual  read- 
ings as  reported  are  found  to  be  above  or  below  the  computed  normal. 
Such  lines  are  traced  for  each  period  of  eight  and  of  twenty-four  hours. 
This  method  of  noting  barometric  pressures  enables  those  taken  and  re- 
ported simultaneously  from  any  number  of  different  stations  to  be  con- 
sidered for  puri)ose8  of  study  in  relation  to  each  other  without  reference 
in  each  case  to  the  local  questions  of  altitude,  horary  variations  of  press- 
ure, or  other  disturbing  causes  at  the  places  at  which  they  may  be 
taken.  (Mai)  ^O  (^)  ^  chart  of  actual  barometric  variations.  Tliis  chart 
exhibits  the  observed  readings  of  the  barometer  at  different  stations,  eor- 
cocted  for  instrumental  error  [variation  from  the  standard  at  Washington] 
and  for  temi>erature,  the  mercury  reduced  to  the  temi>eratiire  of  freezing, 
but  not  reduced  to  the  hypothetical  readings  at  sea-level.  In  this  office, 
observed  readings  so  treated  are  known  as  the  "  actual  readings."  On 
this  chart  are  traced  lines  of  "no  variation,"  showing  the  lines  along 
which  no  change  in  actual  pressure  has  occiuTcd  for  the  periods  of  eight 
and  twenty-four  hoiu\s,  resjiectively,  preceding  the  hours  of  reiwrt,  and 
also  lines  showing  the  lines  of  rises  or  falls  of  the  actual  readings  of  the 
barometer  for  each  one-tenth  of  an  inch  and  for  the  same  respective 
periods.  This  chart  is  valuable  as  exhibiting  the  nature  and  extent  of 
actual  barom(»tric  i)ressures,  and  the  changes  of  such  pressures,  taking 
place  at  the  diffei^ent  stations,  and  over  the  different  territorial  districts. 
(Map  7.)  (/)  A  chart  of  dew-point  variations.  On  this  chart  there  are 
entered  the  values  of  the  changes  of  the  dew-point  at  the  several  sta- 
tions for  the  i)eriods  of  eight  and  twenty -four  hours  preceding  the  hours 
of  report ;  there  are  traced  also  lines  along  which  there  has  been  '*  no 
variation"  in  dew-point  during  such  periods  resi>ectively,  and  lines  show- 
ing the  rises  and  falls  for  each  five  degrees  in  the  dew-point  for  the  same 
periods.  (Map  8.)  (g)  A  (^hart  of  dew-i)oints,  vai>or  tensions,  and  actual 
humidity.  On  this  chart  are  entered  the  values  of  the  dew-i>omt  at  the 
different  stations,  and  lines  of  equal  dew-i)oint  are  traced  for  each  ten 
degrees  difference  of  the  dew-point  readings.  At  the  extremities  of  these 
lines  are  noted  the  vahies  of  vajwr  tensions  and  actual  humidity,  corre- 
sponding to  the  given  dew-point  lines.  Tlie  examination  of  the  charts  F 
and  G  enables  the  hygronietric  condition  of  the  air  and  the  changes  in 
such  conditions  which  have  o(;cun-ed  within  the  periods  of  eight  and 
twenty -four  hours,  resi)e(;ti\'ely.  to  be  considered  in  so  far  as  these  aixj 
indicated  by  the  wet  and  dry  bulb  psychrometers  at  the  different  stations. 
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Several  series  of  computations  have  been  made  in  the  computing-room 
of  the  office  to  enable  additional  charts  each  to  exhibit  in  the  lines  of  its^ 
charting  the  condensed  data  in  their  relations  to  ea<5h  other. 

The  number  of  separate  graphic  chartings  made  and  examined  in  the 
study-room,  for  the  purpose  of  the  daily  studies  of  the  office,  during 
the  year  ending  June  30, 1878,  has  been  seven  thousand  six  hundred  and 
seventy-flve.  The  charts  prepared  for  the  issues  of  the  Monthly  Eeview, 
and  e^^ibiting  each  the  data  received  for  the  month  and  discussed  for 
the  month,  have  been  three  in  number  for  each  month',  a  total  of  thirty- 
six  for  the  year. 

The  data  thus  accumulating  on  the  files  of  this  office  have  afforded 
scope  for  generalization  differing  from  and  perhaps  more  extensive  in 
number  than  any  before  had  by  any  one  nation. 

The  number  of  reports  received  daily  and  unceasingly  have  necessi- 
tated a  constant  labor  to  ke^p  up,  in  the  discussion  of  them,  and  in  the 
record  of  the  results  of  that  discussion,  to  the  dates  at  which  the  reports 
are  recorded,  in  order  to  prevent  an  accumulation  which,  by  its  mass,  might 
lessen  their  usefulness.  The  published  daily  study-charts  of  the  omce  and 
the  Monthly  Eeview,  with  its  charts  of  generalizations,  are  examples  of 
this  work — ^the  study-charts  exhibiting  a  study  of  the  data  telegraphically 
received  on  each  day;  the  charts  of  the  Monthly  Review  combining  the 
results  had  from  these  data  and  those  received  from  other  sources  for 
each  month  during  the  year.  It  has  been  thus  in  the  power  of  the  office 
to  lay  before  scientists  and  the  public,  at  the  close  of  each  day,  iT 
necessary,  and  at  the  close  of  each  month  and  of  each  year,  a  sum- 
mary for  the  periods  then  terminating.  The  labor  of  referring  to  the 
individual  records  in  figures,  which,  after  a  time,  becomes  almost  im- 
practicable, is  thus  rendered  unnecessary  on  the  part  of  those  who  receive 
these  papers.  The  charts  of  the  average  direction  and  velocity  of  move- 
ment of  areas  of  low  barometer,  charts  of  the  average  barometric  press- 
ures at  the  hours  of  tri-daily  report,  charts  of  wind-direction  found 
most  frequent  at  the  different  stations  before  rain-fall  charts  of  rain- 
frequencies  for  the  different  months,  are  examples  of  other  studies  of 
generalization.  Studies  of  this  character,  and  incidental  to  those  which 
have  in  view  the  preannouncement  of  storms  or  other  meteoric  changes, 
ftimish  results  valuable  for  practical  uses. 

Information  of  this  character  has  been  so  freely  and  so  widely  furnished 
that  it  is  not  always  considered  that  by  no  other  nation  is  information  of 
a  similar  character  furnished  to  nearly  a  similar  extent,  and  that  eight 
years  ago  it  had  not  been  contemplated  in  the  United  States  as  possible 
to  furnish  it  at  all. 

It  is  by  studies  of  this  kind,  and  in  this  great  field  of  research,  that 
the  hoped-for  rules,  each  of  which  is  to  ^d  its  aid  in  the  effort  to 
attain  precision  of  forecast  and  foreknowledge  of  climatology  for  the 
United  States,  are  to  be  elaborated.  It  is  by  such  rules  and  such  knowl- 
edge, slowly  but  each  year  improving,  the  widest  benefits  of  the  service 
are  to  be  sought.  These  will  follo^^  the  practical  use,  by  the  people 
themselves',  of  the  information  gained  through  the  work  of  the  ser\'ice, 
either  in  their  attempts  to  have  foreknowledge  of  coming  changes  from 
the  study  of  their  own  instruments,  or  by  supplementing  that  study  by 
reference  to  the  daily-published  bulletins  and  reports  of  this  office.  There 
is  hardly  a  class  of  the  people,  or  an  industry  they  practice,  but  to  which 
good  may,  in  this  way,  and  from  such  studies,  result.  Enough  has 
already  been  done  to  prove  that  it  is  possible. 

The  policy  pursued  by  the  office  of  diffusing  as  widely  as  possible, 
and  in  condensed  form,  the  information  in  its  i)osse8sion,  and  that  of 
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extending  the  scope  of  its  observations,  enables  it  to  benefit,  in  studies 
like  these,  by  the  labors  of  students  everywhere.  The  results  returned 
to  the  office,  in  the  able  suggestions  made  by  distinguished  scholars  who 
have  received  its  publications,  and  based  ui)on  deductions  had  from  the 
charts  and  data  so  furnished,  aid  in  forming  the  rules  on  which  its  duties 
rest.  The  list  of  correspondents  to  whom  the  publications  of  the  office 
are  furnished  contains  the  names  of  many  of  the  leading  scholars  and 
scientific  men  in  different  parts  of  the  world.  The  instances  are  not 
infrequent  in  which  the  most  interesting  papers  upon  the  subject  of 
meteorology^,  read  before  the  most  distinguished  and  learned  societies 
in  the  United  States,  have  rested  for  their  value  almost  wholly  upon  the 
studies  of  the  data  of  observations  and  charts  prepared  at  and  furnished 
fi*om  this  office. 

The  search  for  generalizations  or  the  support  of  theories  becomes 
comparatively  easy  when  the  material  is  furnished  in  elaborated  form, 
requiring  little  more  than  collation  for  either. 

The  Synopses  and  Indications  have  been  furnished  for  the  press  at  the 
regular  hours,  1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30  p.  m.,  daily,  and 
under  the  same  rules  as  in  preceding  years.  There  has  been  no  failure 
in  the  delivery  of  any  report  during  the  year.  The  total  number  of 
sta-tements  thus  issued  for  publication  has  been  one  thousand  and  ninety- 
five.  These  have  been  telegraphed  at  the  moment  of  their  issue  to  the 
principal  cities,  and  have  appeared  in  some  form  in  almost  every  journal 
m  the  United  States.  A  careful  analysis  of  these  statements  of  the 
office,  made  for  the  year  terminating  June  30,  1878,  and  a  comparison 
with  the  meteoric  conditions  afterward  occurring  within  the  twenty- 
four  hours  next  ensuing,  and  witliin  the  district  to  which  each  forecast 
has  had  reference,  has  given  a  percentage  of  yerifications  as  follows : 

The  percentage  of  verifications  for  each  district  and  for  each  month 
of  the  year  is  stated  in  the  following  table.  Eeference  is  had  to  the 
district  map : 

Jimount  of  verifioatiana  of  indications  for  each  month  of  the  year  ending  June  30,  1878. 
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82.3 
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84.8 
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Percentage  of  verifications  for  the  year  (clianges  of  barometric  pressures,  temperatures,  wind- 
direction,  and  character  of  weather  expected  C/Omprisod)  

Percentage  of  verifications  for  the  year  (forecasts  of  Ihe  character  of  the  weather  only) 


84.2 
83.0 

86.6 
88.0 
86.5 
87.6 
86l1 
87.3 
88.0 
82.9 


86.0 

84.36 

88.4 


The  percentages  of  accuracy  first  above  given  are  for  statements 
comprising  the  predictions  of  the  changes  of  barometric  pressures,  tem- 
peratures, wind-directions,  as  well  as  the  character  of  weather  to  be 
expected  in  the  districts  to  which  they  have  reference.    Such  i)redictions 
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are  more  difficult  to  make  correctly  than  those  relating  to  the  future  con- 
ditions of  the  weather  alone.  The  percentage  of  accuracy  of  forecasts 
limited  to  the  preannouncement  of  the  character  of  the  weather  to  be 
expected  in  the  districts,  exclusive  of  the  other  conditions  above  referred 
to,  has  been  88.4  per  cent. 

The  attempt  has  been  made  to  utilize  the  statements  of  indications  to 
be  issued  in  bulletin  form  by  adding,  when  possible,  precise  information 
as  to  the  location  of  areas  of  disturbance  or  storm-centers,  their  expected 
direction  of  movement,*and  such  other  facts  as  might  be  stated  filly  on 
the  bulletins  to  be  displayed  at  board  of  trade  rooms  and  other  promi- 
nent points  in  cities,  and  be  of  utility  both  as  amplifying  the  reports  of 
indications  as  famished  for  the  press,  and  also  as  capable  of  being  issued 
from  the  central  office  at  any  hour  it  might  be  considered  necessary  so 
to  issue  them.  The  press  rei)orts  are  habitually  furnished  at  fixed  hours 
only.  The  popular  faith  iu  the  announcements  of  the  office,  now  in  the 
eighth  year  of  their  issue,  has  increased.  So  far  as  can  be  judged  from 
reports,  notably  more  attention  has  been  paid  to  the  reports  among  the 
farming  population.  There  seems  each  year  more  confidence  and  a 
greater  T^illingness  to  be  guided  by  the  statements  of  forecasts  in  the 
conduct  of  agricultural  operations. 

This  confidence  has  not  at  any  time  been  sensibly  lessened  by  the 
errors  and  omissions  which  sometimes  direct  attention  to  the  fact  that 
in  the  present  condition  of  science,  and  with  a  system  of  observation 
still  too  limited,  premonitions  having  for  their  scope  a  tenitory  so  great 
as  that  of  the  United  States  cannot  always  be  correct  for  every  part  of 
a  district. 

The  reports  of  indications  are  necessarily  limited  also  to  a  certain  num- 
ber and  few  telegraphic  words,  the  rei)ort  for  a  district  comprising  sev- 
eral States  condensing  into  four  or  five  lines. 

It  is  not  possible  often  to  convey  within  this  limit  weather  changes 
clearly  indicated  as  to  occur,  but  notice  of  which  must  be  omitted  for 
want  of  space.  It  would  not  be  difficult  to  write  for  each  State,  and 
with  benefit  to  the  readers,  a  synopsis  with  the  indications  stated  in 
numbers  of  words  equal  to  the  whole  number  now  allowed  fbr  those  re- 
lating to  all  the  States  of  the  Union. 

The  popular  knowledge  of  the  duties  of  the  office  and  its  reasonable 
success  is  in  no  way  better  evidenced  than  by  the  criticisms  to  which 
the  service  is  subjected  if  errors  occur  in  its  work.  A  few  years  ago  the 
work  itself  was  by  many  deemed  impracticable.  In  recent  criticisms 
the  work  has  been  commented  upon  adversely  on  occasions,  and  it  has 
been  stated  that  it  ought  never  to  fail,  as  the  task  of  successfully  fore- 
casting had  been  proven  so  simple  that  any  person  of  fair  education 
ought  to  be  competent  to  perform  it.  There  has  been  no  work  other  than 
that  of  this  office  to  cause  this  task  to  be  popularly  so  considered. 

In  an  uistance  recently  occurring,  the  service  was  blamed  because, 
with  signals  displayed  at  many  stations,  there  was  one  at  which  the  sig- 
nal was  not  displayed  earlier  than  two  hours  before  the  storm;  the 
storm-area  taking  an  unexpected  course.  Such  criticisms  are,  by  the 
accuracy  they  imply,  a  source  of  satisfaction. 

With  the  view  of  extending  the  system  of  forecasts  and  premonitions 
of  the  office  to  the  coasts  of  Oregon  and  California,  and  the  ports  of 
those  States  bordering  upon  the  Pacific,  and  west  of  the  Sierra  Nevada, 
the  habitual  study  of  the  weather-changes  over  those  regions,  at  the 
time  of  each  tri-daily  report,  has  been  made  a  part  of  the  duty  of  the 
office.  The  number  of  stations  in  those  regions  is  not  yet  sufficient,  nor 
are  the  reports  from  them  received  with  such  regularity  as  to  permit 
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indications  to  \ye  based  thereon  for  public  issue.    Map  9  exhibits  the  dis- 
tricts into  which  this  region  has  been  divided  for  i>urposes  of  this  study. 

The  instruction  of  officers  of  the  Signal  Service  to  fit  them  for  the 
various  duties  of  the  office  has  been  continued.  The  especial  duties  in 
which  the  officers  on  duty  are  severally  engaged,  each  in  his  sphere,  and 
each  of  which  duties  contributes  its  shares  to  the  succ<iss  of  the  whole, 
are  such  as  necessarily  prepare  them  for  the  courses  of  especial  study 
and  i^ractice,  and  fit  them  to  take  charge,  in  tiirn,  of  the  separate  divis- 
ions ami  sections  into  wliich  the  office-work  %  divided.  A  roster  for 
duty  becomes  in  this  way  possible,  and  provides  at  once  for  the  per- 
manent continuance  of  a  work  to  be  prosecuted  both  by  day  and  at 
night,  by  i>roviding  for  the  relief  of  men  wearied  in  the  discharge  of  such 
pMrts  of  the  duty  as  impose  severe  physical  as  well  as  mental  strain  by 
otners  fresh  from  duties  less  burdensome,  and  insuring  the  instant  filling 
of  vacancies  in  the  cases  of  the  sickness  or  absence  of  any  officer. 

The  studies  to  which  reference  has  been  hitherto  made  and  the  data 
<jondense<l  for  generalization  improve  each  year  the  material  laid  daily 
before  the  students  in  the  office  for  consideration. 

In  the  incessant  work  of  the  map-room,  and  in  making  the  computa- 
tions constantly  called  for  in  the  course  of  office  duty,  important  a^ist- 
ance  is  rendered  by  the  competent  and  well-taught  non-commissioned 
officers  and  soldiers  on  duty  in  the  several  divisions.  In  the  matter  of 
arriving  at  generalizations,  it  would  be  impossible  often  to  handle  the 
masses  of  data  which  must  be  considered  without  the  faithful  service  of 
these  men.  While  absolute  accuracy  cannot  be  exx)ected  in  work  so  ex- 
tensive as  that  required  from  this  office,  and  the  results  of  which  are 
demanded  for  instant  publication,  there  is  attained  an  accuracy  suffi- 
cient for  every  practical  purpose,  and  one  which  each  year  increases  in 
rigor. 

The  data  which  appear  in  the  publications  of  this  office  are  checked 
figure  by  figure  five  times  before  the  printing.  They  are,  whenever  it 
is  practicable,  accompanied  by  a  chart,  useful  in  itself,  and  by  the  chart- 
ing the  best  check  upon  all  the  data  which  have  served  as  its  bases. 
Additional  chexsks  are  adopted  whenever  experience  has  demonstrated  a 
closer  accuracy  can  be  had. 

The  display  of  cautionary  day  and  night  signals,  by  flags  by  day  and 
lights  by  night,  has  been  made  systematically,  on  occasions  of  supposed 
especial  danger,  at  the  following  points,  i)orts  and  harbors  located  upon 
the  lakes,  the  Atlantic  and  the  Gulf  coasts: 

Alpena,  Ashtabula^  Atlantic  City,  Baltimore,  Bamegat,  Bay  City, 
Belfast,  Booth's  Bay,  Boston,  Buffalo,  Cape  Hatteras,  Cape  Henry,  Cape 
Lookout,  Cape  May,  Cape  Vincent,  Charleston.  Charlotte,  Chatham, 
•Chicago,  Clay  Banks,  Cleveland,  Detroit,  Dulutn,  Dunkirk,  Eastport, 
East  Tawas,  Erie,  Escanaba,  Fairport,  Pall  River,  Forester,  Fort  Macon. 
Frankfort,  Galveston,  Gloucester,  Grand  Haven,  Green  Bay,  Highland 
Light,  Horn's  Pier,  Hyannis,  Indianola,  Jacksonville,  Kenosha,  Kewau- 
nee, Key  West,  Kittyhawk,  Lewes,  Ludington,  Mackinaw  City,  Mar- 
quette, Marblehead,  Menomonee,  Milwaukee,  Mobile,  Monroe,  New  Bed- 
ford, Kewburyport,  IN'ew  Haven,  New  London,  New  Orleans,  Newi)ort, 
New  River,  New  York,  Northport,  Norfolk,  Oswego,  Pentwater,  Port 
Austin,  Port  Eads,  Port  Huron,  Portsmouth,  Portland,  Me.,  Racine, 
Rochester,  Rogers  City,  Sandy  Hook,  Sandusky,  Savannah,  Sheboygan, 
SmithviUe,  South  Haven,  Saint  Mark's,  Saint  Joseph,  Stomngton,  Stur- 
geon Bay,  Thatcher's  Island,  Toledo,  Traverse  City,  Tybee  Island,  Wil- 
mington, and  Wood's  Holl. 

During  the  year  ending  June  30, 1878,  one  thousand  nuie  hundred  and 
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ninety-eight  signals  have  been  ordered,  counting  each  separate  display 
at  each  port  a  separate  signal,  in  anticipation  of  one  hundred  and  twelve 
dangerous  storms.  Of  the  total  number  of  signals  thus  displayed, 
seventy-five  and  lune-tenths  per  cent,  have  been  afterward  reported  as 
justified  by  the  occurrence  of  winds  held  to  warrant  them  at  the  points 
where  the  signals  were  displayed,  or  within  the  radius  of  one  hundred 
miles  distance  of  these  points,  as  set  forth  in  the  rules  of  the  office.  In 
the  cases  reported  as  failures  of  justification  following  the  display,  the 
winds  did  not  attain,  at  the  port  or  within  the  described  radius,  a  vio- 
lence held  to  justify  the  warning.  The  signal  ordered  by  this  office  is 
always  cautionary  in  its  character,  not  announcing  that  a  storm  will 
come,  but  that  the  indications  are  sufficiently  threatening  to  call  for 
caution,  both  as  to  going  to  sea  and  for  preparation  for  rough  weather  if 
vessels  are  about  to  sail. 

It  is  one  of  the  most  difficult  tasks  which  fall  to  the  office  to  deter- 
mine in  advance  over  what  ports  to  be  selected,  to  the  exclusion  of 
others,  an  advancing  storm-area  wiU  pass,  and  in  such  a  manner  as  to 
be  accompanied  at  these  ports  with  a  given  wind- velocity.  The  direction 
of  movement  of  storm-areas  changes  sometimes  unexpectedly,  and  ports 
are  then  threatened  at  which,  while  the  signal  may  be  exhibited,  it 
cannot  be  so  shown  far  enough  in  advance  to  avoid  the  coming  danger. 
Within  the  same  area  the  winds  differ  in  force  at  different  points.  They 
differ  also  with  different  contours  of  the  earth's  surface.  There  is  the 
danger  that  warnings  unnecessarily  given  may  delay  the  movements  of 
shipping.  A  heavy  responsibiUty  is  incurred  if  the  warnings  are  not 
given  when  they  ought  to  be.  Time,  increasing  experience,  and  increas- 
ing facilities  wiU  insure  improvement. 

The  occurrence  of  a  storm-area  with  wind  registering  a  wind- velocity 
of  twenty-five  imles  per  hour  on  land^  indicating,  as  it  frequently  does, 
a  wind-velocity  of  forty-five  or  fifty  mdes  at  a  distance  of  ten  or  twenty 
miles  from  the  land,  is  regarded  as  the  lowest  velocity  justifying  a  sig- 
nal. 

There  is  no  work  of  the  office  in  which  it  has  been  felt  necessary  to 
progress  with  more  caution  than  in  that  relating  to  the  dil^play  of  cau- 
tionary signals.  None  had  ever  been  shown  in  the  United  States  when 
the  duty  of  making  such  displays  devolved  ui)on  this  office,  and  it  wms 
in  debate  whether  any  had  ever  been  shown  with  practical  success  else- 
where. 

Experience  has,  however,  gone  far  enough  in  this  country  since  the 
duties  of  such  displays  have  been  entered  upon,  and  reasonable  success 
has  demonstrated  that  the  plans  heretofore  in  use  may  be  supplemented 
with  advantage  to  commerce  by  an  additional  signal  to  announce  that, 
although  the  area  of  storm-disturbance  may  not  have  passed  the  pore 
or  station,  and  though  the  wind- velocities  may  be  high,  the  wind-direc- 
tion will  be  northerly  or  westerly,  or  off  the  coast  at  or  near  the  port  at 
which  such  supplementary  signal  may  be  shown. 

On  January  1, 1878,  an  additional  cautionary  storm-signal,  one  used 
for  the  first  time  so  far  as  it  is  known  on  the  coasts  of  the  United  States, 
was  ordered  to  be  displayed  as  occasion  may  require,  at  all  active  signal 
and  display  stations  of  the  Signal  Service,  as  follows :  The  signal  will 
be  displayed  at  and  on  the  regular  place  and  staff,  and  will  consist  of  a 
white  flag  with  a  square  black  center j  shown  above  a  red  flag  with  a  square 
black  center,  by  day,  or  a  white  light  shown  above  a  red  light  by  night. 
This  signal  will  be  known  as  the  "cautionary  off-shore  signal,"  and 
will  in£cate,  when  shown,  that  while  the  storm-disturbance  is  consid- 
ered at  the  office  of  the  Chief  Signal-Officer  as  not  yet  passed  for  the 
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port  or  place  at  which  the  signal  is  displayed,  and  the  winds  may  yet  be 
high,  and  there  may  be  danger,  the  winds  are  expected  to  blow  from  a 
northern  or  western  direction  or  "off-shore,''  at  or  near  the  j)OTt  or  place 
where  the  signal  may  be. 

The  display  of  tliis  signal  will  often  follow  and  must  be  distinguished 
from  the  display  of  the  usual  "  cautionary  signal,"  i.  e,j  a  square  red  flag 
with  a  square  black  center  by  day,  or  a  red  hght  shown  at  night — which 
retains^  when  shown  alone,  its  usual  meaning.  The  display  of  either 
signal  IS  always  cautionary. 

The  "  cautionary  signal,''  i,  e.,  a  red  flag  with  black  square  m  the  cen- 
ter, by  day,  or  a  red  light  by  night,  calls  for  caution  in  view  of  an  ap- 
proaching storm,  and  is  so  "cautionary"  with  reference  to  winds  blow- 
ing from  any  direction. 

The  cautionary  off-shore  signal,  «•.  6.,  a  wliite  flag  with  black  square 
in  the  center,  shown  above  a  red  flag  with  black  square  in  the  center, 
by  day,  or  a  white  Ught  shown  above  a  red  light  by  night,  is  "  caution- 
ary "  with  reference  to  winds  expected  to  blow  from  a  northern  or  west- 
em  direction,  or  off-shore,  at  or  near  the  place  at  which  it  may  l>e  dis- 
played.   (Paper  45.) 

It  is  of  uni)ortant  utility  in  the  management  and  for  the  safety  of  ves- 
sels to  be  thus  preadvised  as  to  the  direction  in  which  coming  winds 
will  blow. 

Of  cautionary  off-shore  signals  considered  alone,  the  following  per- 
centages of  verifications  are  given:  Seventy-six  and  eight-tenths  per 
cent,  fully  verified ;  ninety-three  and  two-tenths  per  cent,  verified  as  to 
direction ;  seventy-nine  per  cent,  verified  as  to  velocity ;  four  and  one- 
half  per  cent,  were  not  verified  as  to  either  direction  or  velocity. 

An  organized  plan  for  subordinate  stations  at  which  cautionary  signals 
may  be  displayed  (systems  of  these  stations  being  managed  as  subordi- 
nate to  and  m  connection  with  the  signal  stations  of  the  first  cla<ss, 
established  at  the  principal  cities  and  ports  of  the  United  States,  and 
immediately  controlled  from  this  office)  has  been  put  in  operation  within 
the  period  elapsing  since  the  date  of  the  la«t  annual  report.  These 
"  display"  stations  are  subordinate  stations,  looated  at  the  smaller  lake 
or  sea  ports,  and  are  classed  several  together  in  sections,  each  section 
being  under  the  inmiediate  supervision  of  a  sergeant  of  the  Signal  Corps, 
located  at  a  named  station  at  some  neighboring  principal  port.  The 
duties  at  display  stations  are  limited  to  the  display,  upon  the  receipt  of 
the  telegraphic  order  by  day  or  at  night,  of  the  cautionary  signals  or 
•autionary  off-shore  signals. 

Since  the  date  of  the  last  annual  report  stations  of  this  character  have 
been  establisued  on  Lakes  Erie,  Ontario,  Huron,  and. Michigan,  as  fol- 
lows :  Section  oncy  established  September  16, 1877,  controlled  from  Mil- 
waukee, Wis.,  consists  of  stations  at  Menomonee,  Mich.,  Sturgeon  Bay, 
Horn's  Pier,  Kewaunee,  Sheboygan,  Bacine^  Green  Bay,  Kenosha,  and 
Manitowoc,  Wis.  Section  three^  established  July  20,  1878,  controlled 
from  Detroit,  Mich.,  consists  of  stations  at  Ludingtou,  Pentwater,  Trav- 
erse City,  Frankfort,  Northport,  Saint  Josepb,  and  South  Haven,  Mich. 
Section  four y  estabhshed  August  1, 1878,  controlled  fix)m  Detroit,  Mich., 
consists  of  stations  at  Bay  City,  East  Tawas,  Forester,  Port  Austin, 
Rogers  City,  and  Monroe,  Mich.  Section  fivcj  established  August  1, 
1878,  controlled  from  Cleveland,  Ohio,  consists  of  stations  at  Dunkirk, 
¥.  1 .,  Fairport  and  Ashtabula,  Ohio.  Section  six.  estabhshed  August 
1, 1878,  controlled  from  Oswego,  IN".  Y.,  consists  or  the  station  at  Cape 
Vincent,  N.  Y.  Signals  ordered  for  Chicago,  lU.,  are  rei)eated  at  New 
Buffalo,  Mich.,  and  those  for  Eochester,  In.  Y.,  at  Charlotte,  N.  Y. 
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Cautionary  signals  are  displayed  at  Mackinaw  City,  Mich.,  when  ordered 
direct  firom  the  central  office.  On  the  sea-coast  as  follows :  Sectiati  sevetij 
established  August  20^  1878,  controlled  from  Portland,  Me.,  consists  of 
the  stations  at  Millbndge,  Belfast,  Deer  Island,  and  Bootl^  Bay,  Me., 
and  Portsmouth,  N.  H.  The  stations  at  Millbridge  and  Deer  Island, 
Me.,  were  discontinued  on  August  19, 1878.  until  further  orders.  Section 
eighty  established  August  15, 1878,  controlled  from  Boston,  Mass.,  con- 
sists of  the  stations  at  Chatham,  Newburj^ort,  New  Bedford,  Ilyannis, 
Thatcher's  Island,  Gloucester,  and  Fall  Kiver,  Mass.  Signals  ordered 
for  New  London,  Conn.,  have  oeen  repeated  at  Stonington,  Conn.,  since 
October  10, 1878,  and  were  repeated  from  Watch  Hill,  E.  I.,  from  Au- 
gust 15  until  September  15, 1878,  when  the  telegraph  omce  at  that  place 
was  closed  for  the  season.  Signal  orders  for  Mobile,  Ala.,  are  repeated 
at  Pensacola,  Fla,  Signals  are  ordered  for  Lewes,  Del.,  from  the  cen- 
tral office,  and  for  Port  Eads,  La.,  through  the  sergeant  at  New  Orleans, 
La. 

The  hope  entertained  at  the  date  of  the  last  annual  report  that  within 
the  year  then  next  ensuing  it  would  be  possible  to  extend  the  display  of 
signals  (at  that  time  limited  to  that  at  the  principal  cities  and  ports)  to 
all  recognized  ports  on  the  lakes,  on  the  Guilf  coast,  and  on  the  sea-coast 
of  the  United  States,  very  nearly  approaches  fulfillment.  The  warnings 
of  the  service  have,  within  the  year  just  passed,  and  by  the  adoption  of 
the  oflf-shore  signal  above  referred  to,  been  doubled  in  utility.  The 
power  of  displaying  these  warnings  has,  by  the  system  of  "display  sta- 
tions," been  more  than  doubled. 

There  are  no  other  coasti^  so  fully  guarded  by  the  display  of  storm-sig- 
nals as  are  now  those  of  the  United  States. 

A  completeness  of  work,  which  a  few  years  ago  seemed  not  to  be  at- 
tainable on  the  part  of  the  office  for  many  years,  is  by  the  experience 
gained  in  those  duties  within  the  few  years  passed  already  accomplished. 
If  the  duties  of  this  office  are  done  and  its  warnings  exhibited  at  its 
warning  stations  as  they  ought  to  be,  the  record  of  disasters  cannot  fail 
to  show,  by  the  lessened  number  of  them,  the  good  effects  of  this  watch- 
ful care.  It  is  a  pleasant  -thought  that  the  protecting  vigilance  of  the 
United  States  is  offered  in  this  regard  and  in  all  matters  pertaining  to 
tills  duty,  equally  to  the  shipping  of  every  foreign  people  with  the  ship- 
ping of  its  own. 

Attempts  have  been  made  to  determine  definitely  and  to  the  satisfac- 
tion of  the  office,  by  the  compilation  of  statistics,  what  certain  benefits 
to  shipping  have  followed  the  displays  of  cautionary  signals.  The  reports 
of  the  observers  at  stations  give  instances  in  which  numerous  vessels 
have  remained  in  different  ports  in  recognition  of  the  warnings  given. 
In  these  cases  danger  was  avoided.  In  other  cases  the  displays  of  sig- 
nals on  dangerous  coasts  have  been  followed  by  the  making  to  sea  for 
an  offing  of  all  of  the  vessels  in  sight  of  the  display.  In  other  instances 
reported,  vessels  going  to  sea  in  disregard  of  the  warnings  have  been 
driven  baek,  have  suffered  injury,  or  have  been  lost.  So  fer  as  can  be 
judged  at  this  office,  a  proper  attention  is  paid  to  its  warnings,  particu- 
larly on  the  part  of  the  coasting  or  smaller  classes  of  vessels  on  the  sea- 
coast,  and  by  shipping  generally  on  the  lakes.  Especially  does  this  happen 
at  those  times  of  the  year  recognized  by  seamen  as  the  stormy  seasons. 
A  series  of  tables  of  disasters  to  shipping,  compiled  for  anumber  of  years, 
Lave  seemed  to  show  that  the  annual  average  of  disasters  occurring  at 
or  near  points  at  which  cautionary  signals  have  been  displayed  has  been 
lessened  by  a  considerable  percentage  for  the  years  during  which  the 
displays  have  been  had.    The  discrimination  made  by  insurance  compa- 
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nies  against  insurance  risks  taken  for  the  sea  and  lake  ports  and  places 
which  have  no  signal  stations  exhibit*,  by  the  increased  pecuniary  con- 
sideration demanded  for  such  risks,  amounting  in  the  aggregate  to  a 
very  considerable  sum,  an  evidence  of  appreciation  of  the  value  of  them. 

During  tne  year  ending  June  30^  1878,  four  hundred  and  sixty-eight 
storm-warnings  for  Gan^ian  stations  were  telegraphed  from  this  office 
to  Prof.  G.  T.  Kingston,  chief  of  the  Dominion  meteorological  Office  at 
Toronto,  Canada. 

The  plan  of  exhibiting  as  widely  as  i)ossible  in  the  agricultural  dis- 
tricts throughout  the  United  States  the  results  of  the  daffy  office  studies 
in  the  form  of  printed  forecasts  for  the  benefit  of  the  agricultural  popu- 
lations has  been  continued  in  operation.  The  effort  to  cover  so  wide  an 
extent  of  territory  has  made  the  labor  great.  The  continuance  of  the 
work  has  seemed  to  be  warranted  by  the  favor  with  which  it  has  been 
received.  It  has  been  considered  due  to  the  farming  x>opulations  that 
they  should  have  an  opportunity  to  profit  by  whatever  information  could 
be  given  them.  With  the  active  co-operation  of  the  Post-Office  Depart- 
ment, with  which  there  is  an  arrangement  for  this  purpose,  six  thousand 
and  thirty-nine  printed  Farmers'  Bulletins,  on  which  have  appeared  daily 
the  reports  of  this  office,  have  been  distriouted  and  displayed  in  frames 
daily  at  as  many  different  cities,  villages,  and  hamlets  in  different  States. 
There  are  numerous  and  especial  requests  to  increase  this  number.  At  1 
o'clock  a.  m.  of  each  day,  except  Sunday,  the  midnight  report  of  the 
office  for  the  ensuing  day  has  been  telegraphed  during  the  year  ending 
June  30, 1878,  to  seventeen  centers  of  distribution,  located  in  the  follow- 
ing named  cities:  Albany,  K  Y.,  266:  Bangor,  Me.,  160;  Boston,  Mass.^ 
659;  Buffalo,  K  Y.,  279;  BurUngton,  Iowa,  159;  Chicago,  lU.,  639;  Gin- 
cinnati,  Ohio,  557;  Detroit,  Mich.,  335;  Leavenworth,  Kans.,  22 ;  Logans- 
port.  Lid.,  186 ;  Memphis,  Teiin.,  27 ;  ^N'ashville,  Tenn.,  98;  New  York,  N. 
Y.,  703 ;  Pittsburgh,  Pa..  317;  Philadelphia^  Pa.,  815 ;  Saint  liouis.  Mo.,  371 ; 
Washington^  D.  C,  44o.  At  nine  of  these  stations  the  bulletins  are 
printed  by  civilian  employes  upon  the  office  presses,  and  under  the  im- 
mediate supervision  of  the  sergeants  in  charge.  At  eight  stations,  the 
work  is  wholly  done  by  enlisted  men  of  the  Signal  Service. 

The  numbers  placed  after  the  names  of  the  cities  denote  the  number 
of  hamlets,  post-offices,  or  railway  stations  supplied  from  each  city  as  a 
center. 

These  centers  have  been  careMly  chosen  as  in  the  midst  of  the  denser 
agricultural  populations  of  the  United  States,  and  at  i>oint8  whence  the 
facilities  of  communication  would  enable  the  surrounding  districts  to  be 
most  rapidly  supplied. 

Arrangements  are  in  progress  to  establish  a  station  of  distribution  at 
Sacramento,  Oal.,  for  the  farmers  of  the  Sacramento  and  San  Joaquin 
Valleys. 

The  telegraphic  rejwrt  of  forecast  telegraphed  from  the  central  office 
at  1  a.  m.  of  each  day,  and  received  at  a  center  of  distribution,  is  at 
once  there  printed  on  bulletin  forms  provided  for  that  purpose.  These 
are  enveloped  as  rapidly  as  printed,  addressed  to  each  designated  post- 
office  witlun  the  district  to  be  supplied,  and  which  can  be  reached  by 
the  swiftest  conveyance  by  the  hour  of  2  p.  m.  of  the  date,  and  are  then 
placed  in  charge  of  the  Post-Office  Department  under  an  arrangement 
by  whi^h  each  postmaster  receiving  a  bulletin  has  the  order  of  the  Post- 
master-General to  display  it  instantly  in  a  fi^me  furnished  by  this  office 
for  that  purpose,  and  to  report,  in  writing,  the  fact  and  time  of  its  re- 
ceipt and  of  its  display,  to  the  Chief  Signal-Officer. 

The  bulletins  have  reached  the  different  offices  and  have  been  dis- 
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played  in  each,  of  the  frames  at  the  average  hour  of  11  a.  m.,  averaging 
thus  ten  hours  from  the  time  the  report  has  left  the  office  of  the  Chief 
Signal-Officer  until  it  has  appeared  bulletined  in  the  midst  of  the  farm- 
ing popidations,  and  accessible  to  them  in  the  distant  parts  of  the 
country. 

The  information  given  on  these  bidletins  has  a  value  in  addition  to 
the  forecasts.  Facte  relating  to  the  climatology  of  the  different  sections 
are  condensed  into  brief  notes,  which  are  published  with  the  telegraphed 
reiK)rte.  For  instance,  each  bulletin  announces  for  the  geographical  dis- 
trict in  which  it  is  displayed,  and  in  addition  to  the  forecast  for  the 
day,  what  winds  in  each  month  have  been  found  most  likely  and  what 
least  likely  to  be  followed  by  rain  at  the  stations  within  each  district. 
This  simple  foot-note  has  ite  effect  in  increasing  the  gains  and  reducing 
the  losses  of  harvesting.  (Paper  40.)  These  bulletins  wiU  improve  for 
the  uses  for  which  they  are  intended  as  the  experience  of  the  office  per- 
niite  the  information  they  exhibit  to  be  supplemented  with  further  data 
and  other  rules.  With  each  year  the  popular  knowledge  of  the  uses  of 
the  bulletin  and  some  increased  interest  in  and  study  of  meteorology 
render  the  farming  communities  better  able  to  judge  of  its  correctness 
and  to  benefit  by  its  contente.  It  is  contemplated,  as  the  work  of  the 
office  progresses,  to  add  to  the  bulletin  such  brief  instructions  as  may  be 
developed  in  regard  to  ite  uses  in  connection  with  such  local  instruments 
as  may  be  had  for  local  use.  Eeference  has  been  made  in  preceding 
reporte  to  the  economy  of  this  work.  Careful  estimates  have  shown  that 
if  the  total  cost  for  each  bulletin  station  at  which  the  bulletin  is  displayed 
at  each  different  post-office,  hamlet,  village,  or  city  were  computed  to 
be  twenty-eight  cente  per  day,  the  sum  so  resiUting  would  meet  all  the 
expenses  caused  by  Signal  Service.  A  little  saving  of  any  one  crop  or 
gain  to  any  interest  m^e  on  any  one  day  in  the  viciitity  of  each  station, 
supposing  nothing  to  be  saved  on  any  other  day  of  the  year  at  or  near 
that  station,  would  more  than  counterbalance  the  exx)enditure. 

A  simple  form  of  instruments  combined  for  farmer's  use,  to  be  used 
by  the  farmers  themselves,  has  been  prepared  for  issue,  and  since  the 
date  of  last  report  has  been  distributed  to  several  stations.  Brief  rules 
for  use  accompany  each  instrument.  This  instrument,  known  as  the 
Weather  Case  or  Farmer's  Weather  Indicator,  will  supplement  with  local 
signs  and  with  the  local  indications  of  the  several  instrumente  the  gen- 
eral indications  given  in  the  bulletin  reporte.  It  will,  it  is  hoped,  enable 
agricultural  populations  and  others  to  determine  for  themselves  in 
advance  something  as  to  the  character  of  the  coming  weather  from  local 
indications  alone,  when  added  means  of  information  cannot  be  reached 
or  may  falL 

Whenever  appropriations  at  the  control  of  the  office  shall  make  it  pos- 
sible to  publish,  to  accompany  the  Farmers'  Bulletin,  or  in  the  columns 
of  newspaper  journals,  graphic  weather  charte,  simply  drawn  and  so 
explained  as  to  be  comprehended  as  to  their  meaning  by  persons  of  ordi- 
nary education  without  special  study,  the  use,  it  is  to  be  hoped,  of  instru- 
mente of  this  character  wiU  be  found  very  valuable.  The  use  of  the 
Weather  Case  alone  at  isolated  places,  where  other  reporte  or  informa- 
tion other  than  that  had  frx)m  the  readings  and  the  use  of  the  instru- 
ment iteelf  cannot  be  had,  will  with  little  practice  fill  a  want  long  felt 
among  the  agricultural  populations,  and  often  afford  to  them  really  valu- 
able resulte.  It  cannot  fail  to  turn  thought  and  study  in  a  useful  direc- 
tion. 

It  is  in  contemplation,  when  the  amounts  of  the  appropriations  for  and 
strength  of  the  service  permit,  to  place  such  instrumente,  should  expe- 
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rience  warrant,  both  at  the.  farmers'  post-offices  now  reached  by  the  Far- 
mers' Bulletin  and  at  those  others  not  reached  by  either  the  Bulletin, 
the  daily  press,  or  the  telegraph,  for  the  uses  of  the  farming  i)opulations 
everywhere^ 

The  river  reports,  giving  the  average  depths  of  water  in  the  different 
great  rivers  of  the  interior,  and  notices  of  dangerous  rises  for  the  benefit 
of  the  river  commerce  and  the  populations  in  the  river  valleys,  have  been 
regularly  made,  telegraphed,  bulletined  in  frames,  and  also  published  by 
the  press  at  the  different  river  ports  and  cities. 

A  circular  issued  from  this  office  on  March  15, 1875,  and  showing  the 
range  between  high  and  low  water  marks  on  the  Western  rivers,  and  the 
heights  at  which  the  river-rises  become  dangerous  along  their  banks,  is 
believed  to  have  been  the  first  systematic  attempt  to  establish  a  "danger 
line"  on  those  rivers.  A  "danger  line"  is  that  imaginary  line  which 
passes  through  points  at  measured  and  announced  heights  above  the  low- 
water  mark  at  the  different  cities  and  landings,  and  above  wluch  line  if 
the  wat/cr  rises  there  is  danger  of  injury  to  property  and  plantations. 
This  circular  was  prepared  fo)m  data  collected  at  this  office,  and  was 
given,  by  order  of  the  Secretary  of  War,  a  wide  circulation  through  the 
press  and  otherwise.  The  uses  of  the  information  thus  published  have 
been  shown  xxjyon  the  occurrence  of  the  river  floods ;  a  reference  then 
had  to  the  circular,  in  connection  with  the  daily  reports,  enabling  those 
interested  to  judge  of  the  probable  limits  of  the  rises  of  the  water  to  be 
exi)ected  at  the  different  places  on  the  river-banks,  and  of  the  dangers 
to  be  anticipated.  This  knowledge  has  made  possible  many  and  neces- 
sary precautions  for  safety. 

The  data  had  at  this  offtce  from  stations  making  river-reports,  though 
scanty  as  compared  with  those  to  be  desired,  permit  a  foreknowledge  of 
changes  likely  to  happen,  and  enable  useM  warnings  to  be  given  of  coming 
floods,  ice-floods,  or  of  sudden  and  great  rises  of  the  river  water-levels. 
The  daily  reports  are  useful  also  at  times  of  low  water,  the  information 
they  then  give  pennitting  river-shipping  to  be  moved  with  intelligent 
foreknowl^ge  of  the  probable  depths  of  water  to  be  found  in  the  river- 
channels  at  different  pomts  upon  the  river's  course.  These  reports  are 
especially  useful  to  those  for  whom  they  are  intended,  as  having  an 
official  character. 

The  manner  in  which  the  river-reports  continue  to  be  received  by  the 
communities  especially  concerned,  and  the  official  requests  of  boards  of 
trade  and  others  engaged  in  river-commerce  for  the  increase  of  the  num- 
ber of  such  reports,  have  given  evidence  of  their  usefulness. 

In  instances  attracting  attention,  the  notices  of  the  probable  heights 
floods  anticipated  or  passing  would  attain,  have  been  followed  by  prep- 
arations made  upon  the  levees  to  guard  against  danger.  A  brief  exam- 
ination of  the  charts  of  changes  of  the  river-levels  accompanying  this 
and  preceding  reports,  shows  that  the  river-rises  to  occur  at  the  differ- 
ent localities  can  be  judged  of  frequently  as  to  the  time  at  which  they 
will  occur,  and.  their  extent  by  the  conditions  existing  at  points  some- 
times far  distant.  Accumulating  data  render  studies  of  this  kind  valu- 
able. 

In«  connection  with  these  studies  the  examination  of  the  daily  weather- 
charts,  showing  places  at  which  precipitation  has  occurred  or  is  likely 
to  oceur,  and  the  amount  of  such  precipitation,  had  with  the  study  of  the 
charts  of  the  river-basins,  which  enable  it  to  be  determined  what  rivers 
will  be  affected  by  precipitation,  are  found  to  be  of  value  in  furnishing 
correct  prognostications.  This  subject  has  been  referred  to  in  preceding 
reports. 
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The  CMef  Signal-Officer  is  confirmed  in  tlie  opinion  before  expressed, 
that  Mvith  proper  study  of  the  river-floods,  and  vdth  stations  properly 
l>laced,.  rei)orting  at  times  of  especial  danger,  it  can  be  made  almost  im- 
jjossible  for  a  flood  to  follow  a  river-course  without  notice  given  in  ad- 
vance of  its  coming  at  the  localities  threatened.  Daily  bulletins  of  river- 
reports  have  been  regularly  displayed  during  the  jear  at  the  following- 
named  stations:  Augusta,  6a.;  Cairo,  HI.;  Cincinnati,  Ohio;  Daven- 
-poTt,  Iowa ;  Dubuque,  Iowa ;  Fort  Sully,  Dak.  (up  to  and  including  Oc- 
tober 31, 1877) ;  Keokuk,  Iowa;  La  Crosse,  Wis. ;  Leavenworth,  Kans.; 
Louisville,  Ky. ;  Memphis,  Tenn. ;  Morgantown,  W.  Va. ;  l^ash^ille, 
Tenn. ;  New  Orleans,  La. ;  Omaha,  Nebr.;  Pittsburgh,  Pa. ;  Slireveport, 
La.;  Saint  Louis,  Mo. ;  Saint  Paul,  Minn.;  Yicksburg,  Miss. ;  and  Yank- 
ton, Dak. 

Systematic  reports  of  river-observations,  carefiilly  made  and  closely 
studied,  are  had  daily  by  telegraph  and  weekly  by  mail^  on  established 
forms,  m)m  the  stations  above  named.  Reports  of  similar  daily  obser- 
vations are  also  had  fix)m  twenty-three  special  river-sUitions  named  in 
the  record  of  stations.  For  certain  months  of  the  year  in  which  danger 
is  not  anticipated  from  floods,  these  reports  are  forwarded  by  mail.  For 
the  months  in  which  floods  more  frequently  happen,  and  at  any  time  in 
any  case  of  especial  danger,  the  reports  are  telegraphed.  The  observers 
are,  in  fact,  a  river-guard. 

Charts  of  the  changes  in  the  principal  Western  rivers  for  the  year  end- 
ing June  30, 1878,  and  upon  which  stations  reporting  to  this  office  have 
been  established,  are  given  in  maps  13  to  22. 

It  will  be  noted  that  by  the  study  of  such  charts,  continued  from  year 
to  year,  those  seasons  in  which  floods  are  more  likely  to  occur  on  any 
watercourse  can  be  predetermined,  and  it  can  be  ascertained  what 
amounts  of  precipitation,  occurring  in  the  diff'erent  river-basins,  and 
under  what  circumstances,  will  be  followed  by  floods,  and  approximately 
what  will  be  the  extent  of  floods  shown  in  this  way  to  be  anticipated. 
Whenever  the  facilities  of  the  Signal  Service  are  so  ftir  extended  as  to 
I)ermit  systemaflc  observations  to  be  had  of  any  river-course  and  tele- 
graphic warnings  to  be  given  in  instances  of  danger,  the  serious  losses 
of  proi)erty  or  life  caused  by  floods  can  be,  and  with  comparative]^^  little 
exi>ense,  guarded  against  on  any  river  throughout  the  United  States. 
The  occasions  occur  on  the  separate  streams  at  long  intervals  only.  The 
levee  systems  of  the  Mississippi  and  other  great  rivers  can  be  in  no  way 
better  guarded  themselves,  and  made  in  their  turn  safeguards  to  the  im- 
mense agricultural  interests  they  are  intended  to  protect,  than  by  sys- 
tems of  river-report,  which  will  warn  of  danger  in  time,  and  summon,  if 
need  be,  the  strength  of  the  State  to  watch  and  strengthen  these  State 
constructions. 

Steps  have  been  taken  to  extend  the  plan  of  river-reports  to  the  rivers  of 
California  and  Oregon,  the  rapid  rises  and  falls  of  whicli  involve  sometimes 
large  grazing  interests,  as  well  as  those  of  agriculture  and  commerce. 
The  attention  of  this  office  has,  in  preceding  years,  been  directed  to  this 
subject,  and  but  for  the  failure  of  the  necessary  appropriations,  the 
proper  river  stations  would  have  been  established.  The  want  of  the 
I)ower  to  so  establish  them  was  notably  felt  in  the  fall  of  1877,  when, 
while  all  the  preparations  had  been  made,  the  scantiness  of  the  appro- 
priations available  made  it  inexi)edient  to  put  the  stations  in  practical 
operation.  The  heavy  and  unusual  freshets  of  the  succeeding  winter 
caused  losses  which  might  have  been  prevented.  It  is  considered  that 
serious  losses  occurring  there  since  the  date  of  the  last  annual  report 
might  have  been  guarded  against,  had  i)rovision  been  made  in  foiiner 


166  REPORT  OP  THE   CHIEF   SIGNAL-OFFICER. 

appropriations  for  the  establishment  of  a  few  stations  upon  the  principal 
streams  liable  to  overflow.  Stations  have  this  year  been  established  at 
Colusa,  Folsom  City,  Marjsville,  Oroville,  Red  Bluff,  and  Sacramento, 
Cal.,  Albany,  Eugene  City,  and  Umatilla^  Oreg.,  and  the  preliminary 
arrangements  have  been  made  for  the  location  of  stations  at  Downieville, 
Cal.,  Celilo  and  "  The  Dalles,"  Oreg. 

The  daily  reports  of  the  surface  and  bottom  water-teihi)eratures  aft 
designated  points  upon  the  lakes  and  sea-coasts  have  been  continued 
through  the  year.  Tliese  reports  are  fiimished  at  the  request  of  Prof. 
Spencer  F.  Baird,  United  States  Commissioner  of  Fish  and  Fisheries, 
the  object  had  in  view  being  to  determine  the  projMjr  waters  in  which  to 
place  the  different  varieties  of  food-fishes.  It  is  ne<5essary,  for  this  pur- 
pose, to  ascertain  the  extremes  and  means  for  the  year  of  the  water-tem- 
peratures in  the  different  localities.  This  series  of  reports  has  now  con- 
tinued for  five  years.  Statistics  of  this  kind — the  depth  of  the  water  in 
the  different  streams  being,  as  it  is,  daily  noted — ^form  the  basis  of  a  sys- 
tematic study  of  i>isciculture,  in  which  are  considered,  by  students 
attached  to  the  ex)mmission,  both  the  amount  of  the  water  supplies  in 
different  channels  or  basins  at  the  different  seasons  of  the  yeai',  and  the 
temperatures  to  be  expected  in  each.  There  is  no  more  ready  way  for 
furnishing  cheap  food  for  the  people  than  by  the  culture  of  food-fishes^ 
and  every  facility  for  the  work  within  the  control  of  this  office  is  gladly 
furnished  to  this  end.  It  is  quite  possible  that  the  great  fisheries  on  or 
near  the  Atlantic  coasts,  or  on  the  fishing-banks,  could  be  materially 
aided  by  the  pre-announcement  of  barometric  or  other  atmospheric 
changes  approaching,  were  the  office  informed  of  the  precise  nature  of 
the  reports  to  be  desired.  It  is  anticipated  that  under  the  laws  provid- 
ing for  the  sea-coast  service  of  the  Signal  Service,  it  will,  in  the  near 
future,  be  possible  to  furnish  oflScially  series  of  reports  suitable  for  this 
l)urpose  from  observations  taken  at  points  on  and  near  the  coast  at  sta- 
tions contemplated  in  existing  laws. 

The  series  of  reports,  being  the  announcement  from  day  to  day  of  such 
approaching  changes  of  temperature  as  would  be  likfty  to  oause  the 
closing  of  the  canals  by  freezing,  or,  as  in  other  cases,  would  open  them, 
were  continued  during  the  days  of  closing  canal  navigation  of  the  fall 
and  winter  of  the  past  year.  The  commerce  moving  upon  the  canals,  as 
their  closing  draws  near,  is  sometimes  of  greater  value  than  at  any  other 
portion  of  the  season.  These  water-routes  are  then  thronged  with  hun- 
dreds of  laden  barges,  each  of  which  must  move  with  I'eference  to  the 
danger  of  the  closing  of  the  routes  by  freezing.  The  market  rates  at  the 
gieat  cities  are  influenced  by  the  probability  that  the  merchandise  or 
grain  thus  afloat  ^ill  reach  or  fail  to  reach  the  points  for  which  it  is  in- 
tended. Tliese  rei)orts  are  received  with  satisfaction  by  the  canal  com- 
merce, and  by  the  commercial  associations  of  cities.  They  constitute, 
for  the  months  of  November,  December,  and  January,  one  of  the  regular 
issues  of  the  office. 

The  exhibition  of  symbol-maps,  on  which  the  meteoric  conditions  are 
shown  by  symbols,  changing  for  each  report,  at  the  rooms  of  boards  of 
trade^  chambers  of  commerce,  and  of  commercial  associations  in  the 
principal  cities,  and  at  places  of  public  resort,  for  the  benefit  of  shipjnng 
and  other  interests,  the  display  of  bulletins,  the  distribution  of  weather- 
maps,  and  the  employment  of  other  methods  for  rapidly  diffiising,  for 
public  use,  the  iiifoiination  had  at  this  office,  have  been*  continued  for 
the  year  ending  June  30, 1878.  The  purj>ose  had  in  view  by  tliis  regu- 
lar distribution  has  been  to  induce  an  effort  on  the  part  of  those  exam- 
ining the  different  charts  and  papers  to  foretell  to  some  extent  the. 
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cliaiiging  weather  for  themselves.  The  official  reports  of  the  office  relate 
to  districts,  at  special  localities  in  which  districts  the  local  indications 
may  point  to  modified  conditions.  These  local  studies  are  usefiil  also  in 
many  ways  which  space  here  would  fail  to  describe.  The  expectation 
of  the  office  has  been  well  realized  in  this  regard,  and  in  many  places 
there  are  among  the  citizens  and  business  men  careful  students  of  the 
data,  daily  symbolized,  who  use  their  own  judgment  to  determine  to  what 
extent  the  conditions  announced  for  the  district  will  prevail  at  the  places 
in  which  they  may  be,  or  consider  approaching  changes  foreshadowed 
by  tlie  symbols  upon  the  chart,  but  which  are  yet  too  remote  to  be 
announced  as  indicated.  Investigations  of  this  character  ought  to  be 
encouraged. 

The  instruments  prepared  for  local  use  and  before  referred  to  will 
greatly  aid  such  studies. 

The  form  of  the  bulletins  published  for  the  use  of  farmers,  of  those 
issued  for  the  use  of  seamen,  for  the  river  reports,  for  the  canal  reports, 
and  for  the  other  varied  interests  which  the  information  borne  upon 
them  is  intended  to  benefit,  change  gradually  with  increasiug  knowl- 
edge and  facilities.  Each  form  has,  however,  its  object.  The  issue  of 
bufietins  is  closely  scrutinized  for  every  station,  and  the  number  is 
reduced  to  the  smallest  number  which  can  be  wisely  used. 

The  publication  of  the  Monthly  Weather  Re\iew  and  of  the  Weekly 
Weather  Chronicle  has  been  continued  during  the  year.  The  monthly 
issues  of  the  Eeview  are  given  in  the  appendix.    (Papers  28  to  39.) 

The  scope  of  theMontMy  Review  has  become  extensive  with  the  num- 
ber of  reports  received  both  by  telegraph  and  by  mail,  all  of  which  are 
valuable  for  reference,  and  a  study  of  which  enters  necessarily  into  the 
study  for  the  preparation  of  each  review.  The  collection  of  materials 
for  this  pai)er  permits  also  the  study  of  especial  storms,  descriptions  of 
or  facts  relating  to  which  are  given  in  the  local  journals  of  the  region 
over  which  they  pass,  or  in  the  shipping-news  communicated  by  vessels 
encountering  them  at  sea.  The  three  charts  which  accompany  each 
issue  of  the  Keview  exhibit  the  uses  made  of  meteorological  data.  Each 
of  these  charts  is  to  some  extent  the  reduction  of  data  first  chronicled 
on  two  hundred  and  ten  separate  study-charts  for  the  month.  It  will  be 
readily  understood  how  much  this  monthly  reduction  simplifies  the  work 
of  generalization  for  the  year.  The  Review  exemplifies  also,  to  some  ex- 
tent, the  consideration  of  the  great  mass  of  data  before  mentioned  as 
entering  upon  the  files  at  this  office.  Each  issue  of  the  Review  contains, 
under  the  head  of  "IS'otes  and  Extracts,'' a  brief  summary  of  current 
meteorological  intelligence,  compiled  from  the  publications  received  at 
this  office,  and  by  which  the  marked  advances  in  meteorological  science 
are  readily  brought  to  the  notice  of  the  numerous  correspondents  co-op- 
erating with  the  service.  During  the  year  just  past  an  additional  sec- 
tion, under  the  heading  of  "  International  Meteorology,"  and  intended 
to  contain  such  reports  of  exceptional  storms  occurring  beyond  the 
limits  of  the  United  States  as  may  reach  the  office  up  to  the  date  of 
issue  of  each  Review,  has  been  added  to  the  contents  of  this  paper.  The 
wide  circulation  given  in  this  paper  meets,  in  part,  the  popular  wish 
for  generalizations  prepared  by  tins  office,  while  the  receipt  of  a  copy 
of  t£e  Review  by  each  one  of  the  hundreds  of  the  voluntary  observ^ers, 
now  its  correspondents,  is  accepted  by  them  as  at  once  a  sufficient 
acknowledgment  of,  and  compensation  for,  the  labor  of  making  their 
daily  reports. 

The  preparation  of  the  matter  for  the  publication  of  the  "Synopses, 
Indications,  and  Facts,"  commenced  in  1872,  has  been  continued.    Twen- 
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ty-seven  rolnmes  of  the  bound  daily  bulletins,  \^ith  accompanying  chartsy 
had  been  issued  up  to  June  30, 1878,  and  other  volumes  will  follow  as 
rapidly  as  they  can  be  obtained  from  the  printer. 

These  volumes,  issued  in  sequence,  one  for  each  month,  contain  the 
records  of  all  the  tri-daily  telegraphic  reports  received  at  the  office  from 
the  dates  at  which  such  records  commenced ;  the  tri-daily  charts,  upon 
the  study  of  which  each  report  was  on  that  date  issued,  together  with  a 
statement  of  the  "facts"  or  meteoric  conditions  which  subsequent  re- 
ports have  shown  as  actually  existing  during  the  time  and  in  the  dis- 
trict for  which  each  forecast  was  made.  It  t\t11  be  readily  noticed  that 
the  maps  in  these  volumes,  at  once  condensing  and  checking  the  bulle- 
tins printed  therein,  afford  a  meteorological  record  as  compact  as  ought 
to  be  desired  for  especial  researches,  or  for  generalizations  to  be  ba^ed 
upon  continued  series  of  meteorological  observations.  The  volumes  them- 
selves ai*e  useful  for  purjHjses  of  exchange,  and  bring  to  the  office  publi- 
cations sent  in  retiuii  exchange,  fully  e(iualing  their  value.  They  con- 
stitute a  meteoric  record  more  full,  perhaps,  than  any  other  now  issued. 

It  was  estimated  in  the  last  annual  report  that  by  the  publications  of 
this  office,  which  have  been  above  referred  to — by  the  cautionary  signals 
displayed  by  day  or  at  night  on  coasts  or  at  ports  in  times  of  probable 
danger ;  by  the  announcement  of  probable  changes  of  weather  in  the 
synopses  and  indications  ftimishecl  thrice  daily  to  the  press ;  the  Farm- 
ers' Bulletin  exhibited  at  so  many  villages  and  hamlets  in  the  interior ; 
the  river  and  canal  reports  made  with  reference  to  river  and  canal  inter- 
ests ;  the  bulletins  and  data  exhibited  at  all  the  great  cities  and  ports  j 
the  symbol-maps  displayed  in  boards  of  trade  rooms,  and  rooms  of  chani- 
bers  of  commerce ;  the  Weekly  Chronicle  and  Monthly  Weather  Review 
ftimished  to  agricultural  societies,  commercial  associations,  and  corre- 
spondents of  the  office ;  the  daily  weather  maps ;  the  monthly  charts ; 
and,  finally,  the  charts  condensing  the  results  of  years  of  observation — 
the  information  emanating  from  the  office  was  received  in  some  form 
daily  at  not  less  than  one-third  of  all  the  households  of  the  United  States. 
It  nmst  be  considered,  in  estimating  such  a  distribution,  that  the  dis- 
tribution is  easiest  and  the  readiest  modes  of  communication  are  found 
in  those  districts  which,  most  densely  populated,  contain  the  greatest 
number  of  households. 

As  hitherto  related  in  this  report,  while  treating  of  the  subject  of 
international  meteorology,  the  work  of  the  office  reaches  later,  and,  by 
its  publications,  nearly  every  prominent  establishment  in  the  world.  It 
is  considered  that  it  contributes  to  the  world's  work  material  valuable 
now — to  be  more  so  in  the  ftiture,  and  sufficient  of  itself  to  compensate  for 
the  whole  cost  of  this  especial  service  from  its  commencement. 

The  different  reports  of  the  office^  of  which  mention  has  thus  been 
made,  have  been  favorably  received  m  the  communities  for  which  they 
have  been  furnished,  and  their  uses  have  been  acknowledged  by  commu- 
nications from  commercial  associations  and  by  other  official  aetion. 

The  regular  daily  publication  of  the  reports  of  forecasts  by  the  press, 
now  continued  for  eight  years  without  cost  to  the  United  States,  is  con- 
sidered as  an  evidence  of  their  usefulness  and  of  the  favor  with  which 
they  are  received  by  the  communities  for  which  they  are  intended. 

On  the  occasion  of  the  transit  of  Mercury  on  May  6, 1878,  and  of  the 
total  eclipse  of  the  sun  July  29, 1878,  a  series  of  special  observations  was 
made  for  the  use  of  the  office.  The  Chief  Signal-Officer  acknowledges 
the  valuable  aid,  on  the  occasion  of  the  total  eclipse  of  the  sun,  observed 
at  the  office  station  on  the  summit  of  Pike's  Peak,  in  the  Eocky  Mount- 
ains, of  his  assistants,  Cleveland  Abbe,  A.  M.,  ]Mr.  H.  T.  Crosby,  of  the 
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War  Department,  and  Assistant  H.  H.  C.  Dunwoody,  Acting  Signal-Offi- 
cer. The  thanks  of  the  office  are  due  to  Eear- Admiral  John  Rodgers, 
superintendent  United  States  IS'aval  Observatory,  for  the  courteous  loan 
of  instruments  used  at  the  time  of  observation,  and  to  Prof.  S.  P.  Lang- 
ley,  representing  the  Observatory  at  the  station,  for  assistance  rendered 
by  him.    These  reports  will  form  a  separate  paper. 

The  office  is  in  correspondence,  in  reference  to  its  duties,  with  commit- 
tees appointed  for  the  purpose  by  the  boards  of  trade  and  chambers  of 
commerce  of  the  principal  cities  in  the  Union,  and  also  with  a  large 
number  of  agricultural  societies.    (Paper  9.) 

Permanent  committees  to  co-operate  with  this  office  were  last  year 
appointed  by  boards  of  trade,  chambers  of  commerce,  &c.  These  com- 
mittees inspect,  in  compliance  with  the  official  request  of  the  Chief  Sig- 
nal-Officer, the  local  offices  of  the  service  at  the  places  in  which  the 
committees  may  be  api>ointed,  and  report  monthly  to  this  office  upon 
the  condition  and  utility  of  the  service  in  their  vicinities.  The  boards 
in  this  way  at  once  co-operate  with  this  office  and  share  the  responsibility 
for  its  success. 

The  resolution  under  which  these  committees  were  established,  as 
adopted  by  a  number  of  the  prominent  associations  in  the  United  States, 
is  as  follows : 

Resolved,  That  the  meteorological  committee  of  the  board  of  trade  (or  chamber  of 
commerce)  shall  be  a  permanent  committoe,  and  that  the  names  of  the  members,  and 
any  changes  in  membership,  be,  in  each  case,  formally  notified  to  the  Chief  Signal-Offi- 
cer of  the  Army.  The  committee  wiU  confer  with  the  Chief  Signal-Officer  and  wiU 
bring  before  the  board  (or  chamber)  all  matters  requiring  its  action,  as  relating  to,  or 
ueeded  for,  the  improvement  of  the  Signal  Service. 

The  organizations  which  have  adopted  this  resolution  are  enumerated 
in  Paper  10.  There  are  rules  for  the  government  of  these  committees, 
together  with  the  form  of  reports  they  are  desired  to  furnish  monthly. 

The  appointment  of  these  committers  furnishes  at  once  a  board  of 
reference,  to  which  questions  of  local  interest  may  be  referred  for  their 
views,  and  provides  an  authorized  source  from  which  this  office  may 
leam  of  its  successes  or  failures,  and  be  thus  enabled  to  direct  its  efforts 
in  the  several  localities.  It  famishes  also  a  local  supervision  by  parties 
interested  themselves  through  their  personal  interests  in  the  successful 
discharge  of  the  duties  of  the  service,  and  who  will  strive,  for  this  reason, 
to  best  ad\dse  how  that  success'  may  be  attained. 

The  services  of  these  committees,  faithfully  given,  have  been  found  to 
render  important  aid  to  the  work  of  the  office.  The  supervision  had  by 
them  is  very  necessary,  and  has  had  a  good  effect.  Their  duties  involve 
a  high  responsibility,  which  has  been  appreciated  by  the  members  of  the 
committees. 

A  list  of  disasters  upon  the  lakes,  for  the  year  ending  June  30, 1878, 
compiled  by  Sergeant  S.  W.  Rhode,  Signal  Corps,  U.  S.  A.,  in  charge  of 
the  Milwaukee  station,  is  given  in  Paper  41. 

Sergeants  W.  A.  Glassford  and  Isaac  A.  Reed,  Signal  Corps,  U.  S.  A,, 
furnish  reports  upon  the  Wallingford,  Conn.,  tornado  of  April  9, 1878. 
(Papers  43^.) 

Private  H.  R.  Stockman,  Signal  Corps,  XJ.  S.  A.,  famishes  a  report 
upon  the  Augusta,  Ga.,  tornado  of  Febniary  7  and  8,  1878.    (Paper  42.) 

Paper  8  cont-ains  the  names  of  of  places  from  which  requests  have 
been  received  for  the  establishment/of  signal  stations,  but  at  which 
stations  had  not  been  estabUshed  June  30. 1878. 

In  the  instrimient-room  of  the  office  nve  hundred  and  eighty-four 
meteorological  mstruments  have  been  carefully  compared  with  the  official 
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standards  during  the  year  ending  June  30,  1878,  and  five  hundred 
and  forty -two  have  been  issued  during  the  same  period.  Experiments 
Adth  different  forms  of  self-registering  apparatus  have  been  continued 
systematically  with  the  ^iew  of  securing  forms  adapted  to  general  uses 
on  stations.  Attention  has  been  especially  directed  to  perfecting  instru- 
ments to  recx)rd,  by  electricity,  at  a  distance ;  for  instance,  a  barometer- 
tube  being  located  at  the  city  of  New  York,  to  be  so  fitted  with  appa- 
ratus and  electric  wires  attached  that  the  rises  and  falls  of  the  mercury 
in  the  tube  at  New  York  may  be  automatically  registered  on  paper  in 
Washington. 

There  have  been  tested  apparatus  for  similar  ends,  with  a  view  of 
causing  other  instruments  to  register  similarly  and  at  a  distance  auto- 
matically their  readings.  The  successful  application  of  such  apparatus 
is  to  be  desired. 

The  regular  weather  reports  have  been  received  during  the  year  over 
the  wires  of  the  Western  Union,  Northwestern,  and  International  Ocean 
Telegraph  Companies.  Seven  himdred  and  thkty-two  thousand  three 
hundred  and  thii'ty-eight  cipher  words  of  weather  reports  have  been 
received  at,  and  seventy  thousand  four  hundred  and  eighty-four  sent  from, 
this  office  during  the  year  ending  June  30,  1878.  Fourteen  thousand 
one  hundred  and  sixty-three  telegraphic  messages  (exclusive  of  those 
sent  and  received  by  the  sea-coast  line),  other  than  weather  reports, 
were  received,  and  seven  thousand  five  hundred  and  sixty-three  sent 
in  the  same  period.  There  were  also  received,  during  the  same  period, 
nine  thousand  and  forty-eight  cipher  words  of  special  river  reports. 

The  plans  of  working  forms  of  telegTaphic  circuits,  and  the  rapidity 
of  telegrai)hic  work  by  them  assured  to  the  service,  have  been  sufficiently 
referred  to  in  preceding  reports. 

The  average  time  elapsing  from  the  time  at  which  the  readings  of  the 
instruments  have  been  had  at  the  stations  scattered  throughout  the 
United  States,  to  that  at  which  the  reports  based  on  these  readings  have 
been  telegraphed  to  the  press  and  to  the  distributing  stations,  has  been 
one  hour  and  forty  minutes. 

It  is  considered  with  some  satisfaction,  as  one  of  the  consequences 
resulting  from  the  organization  of  tliis  office,  that,  by  the  use  of  ciphers, 
improved  with  the  experience  of  yeiirs,  the  facility  with  which  constant 
practice  has  rendered  practicable  the  telegraphic  work  necessary  for  its 
reports,  and  the  understandings  arrived  at  with  telegraphic  companies, 
the  annual  cost  of  the  telegraphic  communications  of  the  office  has  been 
reduced  by  many  thousands  of  dollars.  In  work  of  the  character  of  that 
performed  by  this  service,  this  annual  saving  must  be  considered  as  an 
actual  sa\ing  to  the  Treasury  of  the  United  States  of  an  equal  number 
of  thousands  of  dollars.  In  the  early  days  of  the  duty  the  telegraphic 
companies  overestimated  the  labor  required  for  the  service,  and  the 
difficulties  to  be  encountered  by  them  in  discharging  it  with  the  regu- 
larity and  the  rigor  demanded.  With  the  long  exi)erience  of  years  the 
difficulties  of  this  nature  have  vanished. 

The  relations  of  the  office  with  the  telegraphic  companies  are  becom- 
ing cordial  everywhere.  It  has  come  to  be  recognized  that  when  the 
oifice  insists  ui)on  work  at  very  economical  rates,  it  is  comi)elled  to  do  so 
by  the  plainest  dictates  of  duty. 

The  duties  of  this  office,  as  charged  with  the  supervision  of  the  tele- 
graphic duties  of  the  War  Department,  and  especially  responsible,  when 
need  be,  for  the  prompt  transmission  and  proper  care  of  the  messages  of 
the  President  and  of  the  Secretary  of  War,  and  other  superior  autliorities, 
together  with  the  recognized  position  of  the  Chief  Signal-Officer,  as  the 
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agent  of  the  Secretary  of  War,  in  the  control  and  management  of  the 
interior  lines  now  constructed  and  worked  upon  the  frontier,  and  con- 
necting as  well  military  posts  and  stations  as  the  villages  and  hamlets 
of  the  advancing  frontier  populations,  devolve  upon  the  oflBce  many 
cares  and  the  settlement  of  many  and  novel  questions  involving  the  re- 
lations of  the  United  States  tod  the  different  telegraph  companies.  In 
aU  these  matters,  the  assistance  and  advice,  formerly  given  the  office  by 
the  distinguished  lawyers,  then  acting  as  special  assistant  to  the  Attor- 
ney-General, the  Hon.  William  Whitiiig,  at  one  time  Solicitor  of  the  War 
Department,  and  the  Hon.  Eeverdy  Johnson,  formerly  Attorney-General 
of  the  United  States,  have  been  of  the  greatest  advantage. 

There  are  few  questions  which  have  arisen,  or  are  likely  to  arise,  which 
fail  to  find  a  clew  to  their  settlements  in  the  lucid  opinions  and  instruc- 
tions prepared  by  these  gentlemen. 

With  the  increase  of  the  population  of  the  country,  the  multiplicity  of 
the  public  business,  and  the  habitually  greater  use  of  the  telegraph  in 
pubhc  affairs,  it  becomes  more  and  more  important  that  the  dispatches 
of  the  superior  ci\il  and  military  officers  should  certainly  reach  the  per- 
sons to  whom  they  are  addressed,  and  be  securely  protected  from  inspec- 
tion by  improper  persons.  The  gravest  affairs  may  be  complicated  by 
the  delay  or  the  improper  revelation  of  official  telegraphic  dispatches. 
The  care  of  the  office  is  always  given  to  this  protection  when  informed 
that  it  is  desired. 

The  relations  of  the  office  with  the  different  telegraphic  companies 
enables  it  to  secure^  in  time  of  need,  a  rapidity  and  a  certainty  of  trans- 
mission of  particular  dispatches,  which  may  especially  need  such  ac- 
tion, perhaps  not  to  be  had  by  any  other  agency.  The  experience  already 
had  in  the  management  of  frontier  lines,  under  the  novel  circumstances 
in  which  these  existing  upon  the  frontier  have  been  placed,  has  afforded 
such  suggestions  as  to  plans  of  working  them  as  to  warrant  the  belief 
that,  as  facilities  permit,  they  will  compare  favorably  in  the  rapiditj-  of 
their  work  with  those  existing  whoUy  within  the  limits  of  civilized  and 
settled  regions. 

The  sea-coast  service  of  the  Signal  Service,  in  connection  with  the 
Life-Saving  Service,  has  been  before  referred  to  in  this  report.  The  total 
length  of  the  sea-coast  lines  constructed  by  this  office  is  five  hundred 
and  forty-three  miles.  The  coast  lines  are  connected  with  tliis  office  by 
leased  wires  from  Cape  May  and  ]S^ortblk.  The  telegraphic  lines,  reach- 
ing from  Sandy  Hook  to  Cai)e  May,  and  from  Norfolk  by  the  way  of 
Cape  Hatteras  to  Wilmington  and  the  mouth  of  Cape  Fear  Eiver,  on  the 
most  frequented  and  in  some  places  the  most  dangerous  coasts  of  the 
United  States,  have  been  continued  in  operation.  The  stations  upon 
these  lines  are  occupied,  and  the  telegraphic  lines  are  operated  by  en- 
listed men  of  the  Signal  Cori)s.    (Map  4.) 

The  act  of  Congress  requiring  this  service  contemplates  the  establish- 
ment of  signal-stations  at  life-saving  stations  and  light-houses  at  points 
along  the  coast  in  such  manner  that  the  coast  and  sea  in  their  vicinity 
may  be  at  once  kept  under  observation,  warning  of  approaching  storms 
be  given  to  vessels  within  signal  distance,  and  information  of  disasters 
and  other  incidents  occurring  be  rapidly  conveyed  to  the  chain  of  life- 
saving  stations,  to  light-houses,  ports  from  which  aid  may  come  in  case 
of  need,  and  to  this  office. 

These  lines  and  stations  are  on  the  sea-coast  itself,  and  in  positions 
whence  they  command  a  view  of  the  sea,  and  where  they  can  have 
knowledge  of  disasters  to  occur  fix)m  shipwreck.  The  reports  of  the 
weather  conditions  and  of  the  state  of  the  sea  had  by  them,  and  not 
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attainable  in  any  other  way,  are  necessary.  Vessels  passing  in  view  can 
be  at  once  warned  by  signals  of  coming  danger,  or  be  communicated  with 
by  signals,  and  can  be  aided  if  in  distress.  The  telegraphic  wires  connect 
each  station  with  the  War  Department. 

It  is  an  advantage  of  the  telegraph  lines  thus  managed  and  worked 
by  the  force  of  the  Signal  Corps,  that  the  breaking  of  the  wires  at  inlets 
or  in  violent  gales  need  not  break  the  communication  along  the  coast. 
In  cases  occurring  during  years  past,  messages  have  been  transmitted 
for  weeks  together  over  extensive  breaks  of  wire  lines  reaching  i)ast  in- 
lets by  means  of  the  usual  day  and  night  signals  with  flags  and  torches. 
In  many  places  in  the  interior  it  would  be  possible,  by  a  similar  use  of 
the  signal  modes  of  the  service,  to  carry  on  communication  over  lines 
broken  for  considerable  distances. 

The  enlisted  men  at  these  stations  have  been  taught  to  take  and  re- 
port meteorological  observations,  and,  as  signal  men,  are  practiced  in 
both  the  Army  and  Kavy  codes,  in  the  use  of  semaphores,  and  in  that 
code  of  permanent  flag  signals  known  as  the  International  Code,  to 
enable  them  to  communicate  with  vessels  of  any  nationality.  The  serv- 
ice has  proven  its  usefulness  in  the  case  of  a  number  of  disasters  to 
shipping.  Its  uses  for  meteorological  purposes  are  before  referred  to. 
In  the  cases  of  savings  at  the  time  of  disasters,  it  is  believed  that  the 
values  saved  have  been  greater  than  the  whole  cost  of  the  lines. 

The  sea-coiist  ser\4ce  stations  in  operation  are  located  at  Sandy  Hook, 
Barnegat,  Atlantic  City,  and  Cape  May,  K.  J.;  Korfolk,  Cape  Henry, 
and  Station  Ko.  3,  Va. :  Kittyhawk,  Cape  Hatteras,  Portsmouth,  Cape 
Lookout,  Fort  Macon,  2sew  Eiver,  Sloop  Point,  Wilniington,  and  Siuitti- 
ville,  N.  C. 

The  constant  changes  occurring  in  the  widths  of  the  numerous  inlets, 
across  which  the  line  upon  the  coast  is  carried  by  cables  between  Cape 
Hatteras  and  Wilmington,  the  character  of  the  outer  beach,  the  only 
land  upon  which  the  lines  could  be  placed,  the  destruction  or  portions 
of  the  lines  and  changes  in  the  coast  itself,  caused  by  storms,  have  made 
the  maintenance  and  operation  of  the  line  south  of  Cape  Henry  a  work 
of  difficulty.  In  the  year  just  passed  large  portions  of  the  line  have 
been  re-erected,  and  the  line  maintained  in  good  condition. 

By  the  use  of  repeating  telegraphic  instruments  the  line  is  worked 
habitually,  as  forming  a  single  circuit,  fix)m  Smithville,  N,  C,  at  the 
mouth  of  the  Cape  Fear  Eiver,  through  Washington,  to  Sandy  Hook,  at 
the  entrance  to  !N^ew  York  Harbor. 

It  is  not  necessary  to  argue  at  length  the  importance  of  a  service  of 
this  character  on  our  sea-coasts.  It  is  necessary  to  explain  it  only.  The 
reasons  for  its  maintenance  and  the  benefits  to  be  expected  from  it  are 
manifest.  Tlie  commerce  which  approaches  a  coast  on  which  such  a 
service  exists,  properly  conducted,  is  spared  disasters,  in  comparison 
Avith  the  cost  of  which  the  cost  of  the  service  is  little. 

The  watch  kept  by  the  service  and  the  prompt  transmission  of  a  few 
messages  have,  in  time  of  danger,  saved  i)roperty  amounting  to  more 
than  the  cost  of  the  lines. 

Instances  occurring  since  the  date  of  last  annual  report  have  called 
into  operation  every  duty  for  which  these  lines  and  stations  were  planned, 
and  are  cited  as  proving  the  propriety  both  of  establishing  them  ana 
illustrating  the  manner  in  which  they  compensate  for  the  necessary 
cost. 

In  the  incidents  of  the  year  have  been  communication  by  signals  with 
vessels  of  foreign  nations  and  of  the  United  States,  with  commercial 
vessels,  and  the  report  by  telegraph  of  the  numbers  or  the  needs  of 
either,  so  far  as  signaled  to,  or  known  at,  any  sea-coast  station. 
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It  has  been  always  a  source  of  complaint  among  seafaring  men  on  all 
those  coasts  on  which  storm-signals  have  been  attemi)ted  to  be  dis- 
played, that,  while  it  might  be  learned  by  vessels  lying  in  port  and  from 
the  display  of  such  signals,  with  reasonable  certainty,  whether  or  not  a 
storm  was  so  impending  as  to  render  it  not  advisable  to  risk  exposure 
at  sea,  there  was  no  plan  of  storm-signals  devised  or  demisable  by  which 
it  could  be  communicated  to  vessels  themselves  actually  at  sea,,  and  in 
sight  of  the  stations,  beyond  the  mere  fact  that  a  storm  was  threaten- 
ing, from  what  direction  it  was  to  be  expected,  on  or  near  what  coasts 
it  would  be  dangerous,  and  whether  or  not  any  particidar  voyage  might 
be  continued  in  safety,  or  when  and  where  shelter  ought  to  be  sought. 
The  fortunate  connection  had  by  this  office  by  means  of  telegraphic 
lines  with  all  of  its  sea-coast  stations  has  enabled  an  important  advance 
to  remove  these  difficulties. 

On  February  4, 1878,  an  order  was  issued  by  which  are  announced 
the  stations  of  the  service  prepare(!|  to  hold  communication  by  the  in- 
ternational code  of  flag-signals  with  vessels  of  any  nation  at  sea  com- 
ing within  proper  signal  distance.  It  is  so  arranged  that  any  question 
as  to  weather  changes  anticipated  so  signaled  from  the  vessel  to  the 
shore  station  is  immediately  transmitted  by  telegraph  to  the  central 
office^  whence  prompt  reply  is  ordered. 

This  reply,  on  reaching  the  coast  stations,  signaled  by  flags  if  need 
be,  to  the  inquiring  vessel.  It  is  possible  thus,  without  landmg  a  boat, 
to  gain  any  needed  information.  It  does  not  appear  how  a  system  of 
storm-warning  or  coast-signaling  can  be  given  a  greater  SQope  than  is 
arrived  at  by  this  process.  The  instance  may  be  imagined  for  illustra- 
tion of  a  vessel  sailing  from  New  York  for  a  southern  port,  and  making 
inqidries  off  the  Capes  of  the  Delaware  whether  it  wiU  be  safe  to  pass 
Cape  Hatteras,  and  advised  fi^m  this  office  in  reply  to  fhe  inquiry 
transmitted  to  this  office  that  a  storm  at  the  time  is  moving  near  Hat- 
teras and  to  take  shelter  at  the  Delaware  Breakwater  until  the  disturb- 
ance shall  have  passed  northward.  In  the  occurrences  of  the  year  there 
have  been  instances  in  which  steamers  moving  along  the  coast  have 
conducted  their  voyages  from  port  to  port  upon  the  answers  to  special 
inquiries  addressed  from  the  ports  in  which  they  might  be  to  the  office, 
and  some  in  which  such  special  inquiries  have  been  signaled  from  the 
vessel  to  the  station,  telegraphed  thence  to  the  office,  and  the  tele- 
graphed answer  signaled  again  to  the  vessel.  It  requires  no  comment 
to 'show  how  extensive  this  practice  might  be,  and  how  valuable,  when 
proper  appropriations  and  proper  appliances  may  permit  such  plans  of 
communication  to  be  established  along  the  extent  of  the  coasts  of  the 
United  States. 

On  ^November  21, 1877,  the  warning-signals  of  the  service  were  dis- 
played along  the  Atlantic  coast  and  at  Norfolk  and  Cape  Henry  thirty- 
six  hours  in  advance  of  an  expected  storm. 

On  the  morning  of  November  24, 1877,  the  countiy  was  startled  with 
the  intelligence  of  the  disastrous  wreck  of  the  United  States  steamer 
Huron,  which  had  gone  ashore  near  Kittyhawk,  soon  after  midnight. 
The  point  where  the  vessel  struck  was  twelve  miles  distant  from  the 
nearest  life-saving  station  and  eight  miles  from  the  nearest  sea-coast 
station  of  the  Signal  Service. 

The  first  intelligence  was  had  through  this  station — Kittyhawk — ^to 
which  it  had  been  brought  by  men  on  foot^  residents  near  the  locahty  of 
the  "vo'eck,  who  had  been  sent  to  the  station  with  the  intelligence  after 
a  part  of  the  crew  of  the  wrecked  ship  had  reached  the  shore. 

The  sergeant  in  charge  of  the  station  left  immediately  for  the  scene, 
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carrying  restoratives,  and  to  collect  such  information  as  would  be  neces- 
sary for  the  action  of  the  proper  authorities.  He  returned  at  4  o'clock 
in  the  afternoon,  having  walked  sixteen  miles  through  the  sand,  with  the 
full  report  of  the  Avreck  and  of  the  number  saved.  The  Kittyhawk  sta- 
tion had  meanwhile  been  directed  to  oi)en  what  is  known  as  a  "  wreck- 
station,"  that  is,  a  temporary  telegraphic  station  at  the  scene  of  the 
wreck,  and  to  be  there  prepared  to  communicate  by  flag  or  torch  signals, 
day  or  night^^  should  any  survivors  be  stiU  remaining  on  board  the  wreckea 
vessel,  or  with  other  vessels,  should  any  approach  the  scene^  and  to  keep 
this  office  constantly  advised  by  telegraph  of  occurrences.  In  the  Signal 
Service  of  the  United  States  complete  communication  by  means  of  signals 
is  very  readily  established,  and  at  considerable  distances.  The  codes  of 
the  service  are  officially  adopted  for  use,  both  in  the  Army  and  the  Navy 
of  the  United  States,  and  a  single  man,  mounted  or  on  foot,  is  able  to 
carry  with  him,  and  for  great  distances,  all  the  apparatus  needed  for 
prolonged  communication  by  day  for  at  night.  Any  message  of  any 
character  may  be  transmitted.  In  obedience  to  the  order  above  referred 
to,  a  station  was  opened  abreast  of  the  wreck  before  dayUght  of  the  25th. 
In  the  mean  time,  and  immediately  upon  the  receipt  of  the  first  message 
at  this  office,  the  authorities  of  the  War  and  !N^avy  Departments  and  of 
the  life-saving  service  had  been  officially  notified  of  the  occurrence,  and 
communication  had  been  had  with  those  at  iN^orfolk,  the  port  nearest  the 
scene  of  disaster,  and  the  wrecking  companies  located  there  had  been 
informed.  Steamers  of  the  Navy  and  of  the  wrecking  companies  started 
by  sea  for  the  scene  as  soon  as  the  violence  of  the  gale  rendered  it  safe 
for  them  to  proceed  on  this  exceptionally  dangerous  coast,  while  a  small 
steamer,  with  medical  officers,  stores,  &c.,  moved  to  render  assistance  by 
what  is  known  as  the  "  Inland  Passage,''  through  a  canal  from  Norfolk, 
and  thence  by  Albemarle  Sound.  In  the  course  of  the  day  the  vessels  of 
the  Navy,  arriving  outside,  and  finding  it  impossible  to  land  through  the 
heavy  surf,  communicated  by  signals  with  the  signal  station  on  shore  in 
such  way  as  to  be  fully  informed  as  to  the  condition  of  affairs  and  to  learn 
that  no  assistance  they  could  render  was  required,  and  to  be  warned  to 
care  for  their  own  safety  in  a  gale  then  threatening  as  approaching  along 
the  South  Carolina  coast.  They  returned  accordingly  to  their  anchorage 
at  Norfolk.  The  departments  at  Washington  were  kept  constantly  s&- 
\ised  by  telegraph  from  the  wreck-station  of  the  occurrences  of  the  day, 
orders  and  communications  were  transmitted,  and  the  ceaseless  inquiries 
of  the  relatives  of  those  lost  or  saved  from  the  wreck  were  answered  im- 
mediately from  the  immediate  scene  of  the  disaster.  It  was  the  first 
time  in  the  national  history  in  which,  a  naval  vessel  of  the  United  States 
being  wrecked  on  our  coasts,  it  had  been  possible  to  open  and  keep  up 
such  communication  with  the  superior  authorities  and  the  authorities  of 
the  department  to  which  the  vessel  belonged.  The  wreck  was  so  com- 
plete that  none  were  saved  after  the  time  the  messengers  first  started 
from  the  location  to  carry  the  intelligence  to  the  signal  station.  Hie  sur- 
vivors were  reached  by  the  relieving  x>arties  without  difficulty,  and  were 
properly  cared  for.  In  considering  the  occurrence  it  should  be  borne  in 
mind  that  without  the  sea-coast  service  of  the  Signal  Service,  organized 
and  provided  as  it  is,  information  could  not  have  been  had  at  Washing- 
ton or  Norfolk,  nor  could  organized  aid  have  arrived  on  the  ground,  for 
many  hours  after  it  did  in  this  case  actually  do  so.  The  exposure,  suf- 
fering, and  difficulty  incident  to  establishing  apd  keeping  in  communi- 
cation a  telegraphic  and  signal  station,  when  the  instruments  are  worked 
on  the  open  beach  and  in  the  raging  of  a  gale,  must  be  contemplated  in 
considering  the  hardships  to  which  the  enlisted  men  of  the  service  sta- 
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tioned  on  the  sea-coast  are  exposed.  Private  A.  T.  Sherwood  was  pro- 
moted to  be  corporal  for  his  energetic  conduct  at  the  time  of  this  dis- 
aster. 

On  January  30, 1878,  the  warning  signals  of  the  service  were  again 
displayed  along  the  Atlantic  coast  and  at  Gape  May  thirteen  hours,  and 
at  Norfolk  nineteen  and  a  half  hours,  in  advance  of  an  expected  storm. 
On  the  following  morning  a  gale  of  unusual  severity  having  developed 
itself,  special  vigilance  was,  in  view  of  that  fact^  enjoined  upon  the  sea- 
coast  stations.  At  6.55  p.  m.,  January  31,  a  telegraphic  message  fix)m 
Kittyhawk  station,  announcing  the  total  loss  of  the  steamer  Metropolis, 
w^hich,  with  a  list  of  passengers  and  crew  amounting  to  two  hundrea 
and  forty-eight  in  number,  had  sailed,  on  January  29,  from  Philadelphia 
for  a  South  American  i)ort,  was  received  at  this  office.  The  disaster  had 
occuned  at  a  point  twenty  miles  distant  from  the  station.  The  mes- 
senger bringing  the  intelligence  had  at  that  moment  reached  the  station 
at  Kittyhawk.  The  dispatch  contained  the  further  announcement  that 
Private  William  Davis,  the  assistant  at  this  station,  was  already  in  mo- 
tion, in  obedience  to  the  standing  order  in  such  cases,  to  establish  a 
wreck  station  at  the  wreck.  In  less  than  fifteen  minutes  this  soldier, 
carrying  telegraphic' and  signal  apparatus,  well  equipped  and  mounted, 
was  on  his  way  riding  through  the  night  and  storm  to  the  scene.  At 
Washington  and  Norfolk  the  different  authorities  and  parties  whose 
duty  it  was  to  render  or  who  could  render  aid  were  immediately  noti- 
fied. The  occasion  was  one  of  such  moment  that  a  copy  of  the  dispatch 
was  sent  to  the  President.  As  in  the  instance  just  above  recited,  relief 
vessels  and  parties  were  ordered  to  move  immediately.  At  3.20  a.  m. 
Private  Davis  had  reached  the  scene  of  the  disaster.  At  4  a.-m.,  though 
impeded  by  the  darkness,  he  had  established  his  station,  opened  com- 
munication, and  forwarded  a  report  by  telegraph  to  this  office.  At  5 
a.  m.  a  full  report  of  all  the  facts  collected  up  to  that  hour  was  forwarded. 

At  one  o'clock  the  wrecking  steamer  from  Norfolk  api)eared  off  the 
station,  and  soon  after  the  relief  party  arrived  through  the  inland  pas- 
sage. The  survivors  had  meanwhile  been  informed  of  the  steps  being 
taken  to  provide  for  them,  and  constant  communication  had  been  kept 
up  between  them,  the  officers  of  the  United  States  whose  duties  were 
called  into  action  by  the  occurrence,  the  officers  of  the  ship,  the  com- 
pany, the  representatives  of  the  press,  and  inquiring  relatives  and  others 
interested  in  different  cities  throughout  the  IJnited  States.  On  Friday 
night  the  last  of  the  survivors  had  left  the  wreck  on  the  relief  boat  Cyg- 
net^  which  had  moved  from  Norfolk  on  receipt  of  the  first  official  notifi- 
cation fr^m  this  office. 

The  wreck  station  was  continued  in  operation  until  the  sad  labors  of 
the  burial  parties  were  performed,  and  imtil  its  further  maintenance  was 
not  needed.  It  is  proper  to  invite  attention  to  the  great  rapidity  of 
movement  made  possible  on  the  part  of  the  forces  of  the  depMijments 
on  this  occasion,  and  to  the  fact  that  by  such  organized  and  intelligent 
movements  a  wreck  occurring  on  a  lonely  coast  and  first  notified  on 
Thursday  night,  the  relieving  vessels  had  been  in  motion  on  the  same 
night,  the  facts  and  names  of  the  survivors  had  been  reported  by  the 
press  throughout  the  United  States  by  noon  of  the  succeeding  day,  while 
by  the  succeeding  night  the  last  survivors,  well  provided  for,  had  left 
the  scene.  Private  William  Davis  was  promoted  to  be  corporal,  Signal 
Corps,  U.  3.  A.,  for  his  services  on  this  occasion.    (Paper  47.) 

On  March  6, 1878,  what  is  known  as  a  fiying  station  was  established 
midway  between  the  stations  Kittyhawk  and  Cape  Henry.  Flying  sta- 
tions are  temx>orary  stations,  established  between  regular  stations  isolated 
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from  each  other,  and  where  the  length  of  telegraphic  wire,  requiring  to 
be  kept  under  constant  inspection  in  order  to  be  in  repair,  is  considerable. 
A  single  Signal  Service  man  is  stationed  at  these  stations — amounted 
when  need  be — charged  with  keei>ijig  in  repair  a  certain  number  of 
miles  of  line,  and  imder  standing  orders  to  proceed  at  once  in  case  of  a 
wreck  occurring  in  his  vicinity  to  open  there  a  wreck  station,  first  noti- 
fying the  regular  stations  of  the  occurrence. 

On  the  morning  of  March  25  a  message  was  received  at  this  office 
from  Flying  Station  IS'umber  3,  announcing  the  wreck  of  the  brigautine 
Kipoti;  that  the  soldier  from  Flying  Station  Number  3  had  reached 
the  wi'eck ;  a  station  had  been  opened  there  a«  a  wreck  station,  from 
which  he  was  then  communicating  with  this  office  in  this  city,  and  that 
the  Ufe-boat  was  on  the  way  and  would  soon  arrive. 

In  this  case  there  was  an  instance  of  a  telegraphic  station  opened  at  a 
wreck,  and  in  commimication  with  a  central  office  three  hundred  and 
eighteen  miles  away,  before  the  Ufe-boats,  moving  from  the  nearest  points, 
had  reached  the  scene.  The  movements  of  the  Life-Saving  Service  on 
the  coasts  of  the  United  States  are  rapid.  It  was  due  to  Sie  fact  that 
the  soldier  of  the  Signal  Corps  was  mounted,  lightly  equipped,  and  ready 
to  start  at  a  moment's  warning  that  this  feat  was  possible. 

In  the  instance  of  this  wreck  the  wrecking  steamers,  notified  from 
Washington,  had  reached  the  scene  from  Norfolk  before  the  surf,  raised 
by  the  storm,  had  fallen  sufficiently  to  permit  the  wreckers  to  board  the 
vessel  or  make  fast  their  hawsers.    The  vessel  was  afterward  saved. 

On  February  22j  the  weather  having  been  rough  for  the  night  pre- 
ceding, there  came  a  message  in  the  early  morning  from  the  Cai>e  Ilat- 
teras  station,  announcing  that  a  vessel  in  sight  of  that  station,  but  not 
near  the  shore,  appeared  to  be  in  distress,  and  was  showing  her  colors, 
Union  dov\Ti,  as  a  signal  of  distress.  There  was  no  life-saving  station 
within  many  miles — no  port  near  from  which  assistance  could  go.  It 
was  found  impossible  to  communicate  with  the  vessel  by  signal  from  the 
station — ^the  vessel  seeming  not  to  carry  any  code.  Under  the  rules  and 
standing  orders  of  the  office,  the  facts  as  communicated  to  the  office  were 
at  once  communicated  to  the  revenue-cutter  Hamilton,  Captain  Irish,  of 
the  United  States  Revenue  Marine,  then  lying  in  Norfolk  Harbor,  signal 
being  made  to  caU  the  attention  of  that  vessel. 

The  cutter  went  to  sea  almost  immediately.  Meanwhile  a  messenger 
was  dispatched  along  the  bea<5h  to  give  notice  to  the  life-boat  nearest  to 
the  station,  in  case  there  should  be  need  of  its  use,  and  elforts  were  con- 
tinued at  the  station  to  attract  the  attention  of  those  on  the  vessel,  to 
make  them  aware  that  their  condition  had  been  noticed,  and  that  steps 
were  being  taken  for  their  rescue. 

The  vessel  continued  to  drift  slowly,  evidently  unmanageable,  until  in 
the  afternoon  it  took  ground  about  two  miles  north  of  the  station.  The 
vessel  hung  here  until  late  in  the  afternoon,  when  it  floated  off  with  the 
rising  tide,  and  drifted  slowly  in  a  northeasterly  direction  until  it  dis- 
appeared n-om  view.  During  all  this  time  the  vessel  had  not,  in  any 
way,  recognized  the  signals  made  from  the  sea-coast  station.  Before 
daylight  the  next  morning — the  morning  of  23d — the  revenue  cutter  Ham- 
ilton airived  off  the  station,  having  traversed  the  distance  of  two  hun- 
dred miles.  A  heavy  surf  was  rolUng  in,  making  a  landing  almost  im- 
practica-ble,  and  the  morning  was  foggy.  As  with  the  Army  and  Kavy, 
so  in  the  revenue  mai-ine  of  the  United  States  the  Signal  Service  code 
is  adopted,  taught,  and  used.  It  was,  therefore,  easily  practicable  for 
any  conversation  to  be  carried  on  between  the  captain  of  a  cutter  lying 
off  the  station  at  sea  and  the  station  on  land.    Captain  Irish  inquiring 
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of  the  sergeant  in  charge  at  the  station,  received  fall  particulars  as  to 
the  character,  the  apparent  condition  of  the  vessel,  the  direction  in 
which  it  had  disappeared  drifting,  and  the  hour  at  which  it  had  been 
last  seen.  It  had  at  this  time  been  out  of  sight  about  sixteen  hours, 
and  was,  presumably,  drifting  helplessly  with  the  current  in^  the  Gulf 
Stream.  Plotting  the  course,  distance,  and  presumable  location  at  which 
the  missing  ship  then  was,  the  United  States  cutter  steamed  immediately 
in  search.  The  next  morning — ^the  morning  of  the  24th — soon  after  day- 
light, a  vessel  was  discovered  by  the  lookout  on  the  cutter,  helpless,  and, 
upon  being  boarded,  was  found  to  be  a  schooner,  abandoned  by  its  crew, 
which  had  been  taken  off  by  a  passing  steamer ;  the  vessel,  as  subse- 
quent researches  showed,  which  forty-eight  hours  before  had  been  re- 
ported in  distress  ftx)m  the  signal  station.  The  instance  is  interesting 
as  exhibiting  the  quick  intercommunication  and  skillful  co-operation  of 
two  branches  of  the  United  States  service.  The  communication  between 
the  vessels  of  the  Revenue  Marine  and  the  Signal  Service  is  now  so  ar- 
ranged that  vessels  of  the  Revenue  Marine  passing  along  the  " beats'' 
or  districts,  one  of  which  is  assigned  to  each  cutter  for  its  especial  serv- 
vice,  to  aid  vessels  in  distress,  signal  their  numbers  and  destination  from 
day  to  day  to  the  signal  stations  they  pass.  These  numbers,  with  the 
course  and  destination  of  the  vessel,  are  reported  to  this  office,  in  order 
that  disasters  occurring  anywhere  in  those  districts  may  be  at  once  tele- 
graphed and  signaled  to  the  cutter,  wherever  it  may  be,  that  it  may 
move  at  once  to  give  needed  assistance. 

On  the  morning  of  February  10, 1878,  a  telegram  was  received  at  this 
office  from  the  Cape  Henry  signal  station,  announcing  the  wreck  of  the 
bark  Giuseppe  Massone,  which  had  stranded  near  tiiat  station.  The 
crew  from  the  life-saving  station  took  prompt  action  to  rescue  those  on 
board  and  part  of  them  were  lauded.  It  is  the  standing  order  to  the 
signal  stations  that  in  all  instances  where  it  is  at  all  practicable,  a  soldier 
of  the  Signal  Service,  fully  equipped  with  signal  apparatus,  shall  at  once 
board  stranded  vessels,  to  permit,  by  the  power  thus  secured  of  communi- 
cating any  messages  in  any  words  or  language  whatever  between  ship 
and  shore,  intelligent  action  to  be  taken  in  saving  the  crew  or  in  pro- 
viding for  the  saving  of  the  vessel  if  there  yet  remains  any  hope  of  such 
saving.  Private  T.  B.  Harrison,  of  the  Signal  Corps,  was  at  once  ordered 
on  board  of  the  Guiseppe  Massone,  from  the  station,  and  promptly 
reported  to  this  office  at  Washington  the  fact  that  he  was  on  board  of  it. 
The  crew,  before  on  the  point  of  deserting  the  ship,  encouraged  now  by 
the  certainty  that  they  could  be  warned  of  increasing  danger  from  the 
shore,  or  could  call  for  help  and  receive  it  immediately,  if  the  danger 
should  appear  to  them  to  increase,  remained  on  board  and  worked  zeal- 
ously to  aid  in  getting  off  the  vessel,  with  the  powerful  ax>pliances  of  the 
wrecking  steamers,  which,  notified  long  before,  at  the  moment  the  wreck 
had  been  first  discovered,  had  already  begun  to  arrive  from  the  port  of 
Norfolk,  fifty  miles  distant.  It  was  largely  due  to  the  prompt  arrival 
of  these  vessels  and  the  perfect  co-operation  thus  made  possible  by  the 
work  of  the  Signal  Service  that  the  vessel  was  saved.  Nearly  similar 
instances  occurred  at  different  times  in  the  cases  of  the  Italian  bark 
Francisco  Bellagambaand  the  British  steamship  Antonio,  both  of  which 
having  stranded  in  sight  of  Gape  Henry  station,  the  wrecking  steamers 
were  notified  at  Norfolk  the  moment  the  vessels  were  discovered,  and 
reiK)rted  by  telegraph,  and  both  of  which  were  boarded  in  pursuance  of 
the  above  order  by  a  soldier  of  the  Signal  Corps,  who  afterward  kept  up 
conversation  (for  this  is  the  service  actually  rendered  by  signals)  with 
the  shore  until  such  time  as  the  ships  were  saved.    In  the  case  of  the 
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Antonio  the  soldier  waa  carried  off  on  board  of  the  vessel,  compelled  for 
its  own  safety  to  steam  to  sea  as  soon  as  it  was  floated.  It  has  been 
attempted  by  these  illnstratiye  instances  to  give  some  exemplification  of 
the  services  rendered  by  the  men  of  the  Sigixal  Corps  employed  on  its 
sea-coast  service,  aside  from  their  duties  of  meteorological  observation 
and  report,  the  reports  of  the  sea  swell,  and  the  display  by  day  or  night 
of  signals,  warning  against  impending  storms. 

Oeneral  repairs  to  the  sea-coast  telegraph  line  south  of  Hatteras  were 
conducted  by  a  repair  party,  under  charge  of  Lieut.  C.  A.  Booth,  assist- 
ant signal-officer,  until  February  2, 1878,  when  Lieutenant  Booth  was 
relieved  by  Lieut.  G.  A.  Tingle,  assistant  signal-officer,  and  the  repairs 
were  completed  by  the  latter  officer  between  New  River  and  Wilmington, 
K.  C,  the  party  reaching  the  last-named  place  April  13, 1878. 

The  cable  crossing  Lynn  Haven  Bay,  between  Norfolk  and  Ca|>e 
Henry,  was  injured  by  an  anchor  in  October,  1877.  The  cable  being  so 
deeply  imbedded  in  the  sand  as  to  render  it  impossible  to  raise  it  in  order 
to  find  the  defect,  another  cable  was  laid  December  5, 1877. 

The  cables  at  Hatteras  and  Ocra<3oke  Inlets  have  been  lengthened, 
three  hundred  and  fifty-two  yards  of  cable  having  been  add^  to  the 
length  of  the  former,  and  six  hundred  and  eleven  yaxds  having  been 
added  to  the  length  of  the  latter. 

Flying  stations  were  opened  on  the  southern  coa«t  at  Life-Saving  Sta- 
tion No.  3,  Va.,  March  20, 1878 ;  Fort  Macon,  N.  C,  April  22, 1878;  Sloop 
Point,  N.  C,  May  27, 1878.  The  repair-station  at  New  River,  N.  C,  was 
re-established  February  25, 1876.  These  stations  are  furnished  with  the 
instruments  and  apparatus  necessary  for  their  especial  outfits.  The 
soldiers  stationed  at  them  patrol  the  sections  of  line  in  their  charge  twice 
in  each  week. 

The  lines  upon  the  sea-coast  have  been  repaired  throughout  their  en- 
tire length,  reinsulated  with  insulators  of  the  best  pattern,  the  supports 
moved  back  in  places  where  there  had  been  danger  that  they  would  be 
carried  away  by  the  sea-surge  in  the  case  of  storms;  and  every  precau- 
tion has  been  adopted  to  render  the  line  sufficiently  strong  to  endure 
the  exposures  incident  to  the  gales  of  winter. 

The  total  number  of  messages  received  over  the  sea-coast  lines  during 
the  year  ending  June  30, 1878,  was  eight  thousand  eight  hundred  and 
forty-eight ;  total  number  sent  in  same  period,  three  thousand  two  hun- 
dred and  forty-three,  or  a  total  of  twelve  thousand  and  ninety-one  mes- 
sages received  and  sent,  which  would  have  cost  at  regular  tariff  rates 
ton  thousand  two  hundred  and  ten  doUars  and  thurty  cents. 

The  Chief  Signal-Officer  considers  it  his  duty  to  urge  the  maint'Cnance, 
proper  equipment,  extension,  and  rapid  working  of  the  sea-coast  lines 
and  the  sea-coast  service.  The  temper  of  the  nation  can  weU  be  judged 
from  the  experience  had  in  the  instances  of  the  Huron  and  Metroi>olis 
disasters  in  the  past  year. 

There  is  no  thought  of  any  parsimonious  economy  nor  tolerance  of 
delay  in  the  impatience  with  which  a  generous  people  demand  that 
succor  shall  be  given  to  any  imperiled  fife  on  the  instant  without  con- 
sideration of  cost.  There  is  no  question  of  the  joy  with  which  every 
report  of  successftd  effort  in  this  direction  is  received.  There  is  no  time 
for  slow-paced  messengers  when  disasters  are  announced.  The  light- 
ning must  be  used. 

Whatever  the  difficulties  of  maintaining  these  lines  practically  on  the 
sea-coast  itself,  and  where  the  beaches  and  lines  upon  them  are  some- 
times swept  away  together  by  furious  surges,  the  lines  must  be  main- 
tained. 


REPORT  OF  THE  CHIEF   SIGNA]>OFFIC£R.  179 

The  saving  of  a  single  ship  or  of  a  single  life  compensates  the  cost  of 
repairs.  The  progress  of  electric  communication,  the  rapidity  and  cer- 
tainty gained,  with  improving  organization  and  improved  skill,  has 
opened  a  field  of  usefiilness  so  wide  that  it  would  be  criminal  to  turn 
from  them.  The  sea-coast  lines  have  improved  in  structure  and  utility 
during  the  year.  K  wooden  lines  fail,  as  they  may  on  the  coast,  there 
is  every  reason  to  believe  the  iron  lines  will  not.  Arrangements  are  now 
made  to  substitute  iron  for  wooden  supports.  The  time  is  not  far  dis- 
tant when  the  possession  of  a  coast  not  covered  by  sea-coast  telegraphs, 
not  guarded  by  a  sea-coast  storm-signal  and  signal  service,  and  not  sup- 
plied with  the  force  and  means  of  aid  at  life-saving  stations,  will  be  held 
as  much  an  evidence  of  semi-barbarism  as  is  now  among  civilized  nations 
the  holding  of  any  national  coast  without  a  system  of  Ught-house  lights. 
Foreign  commerce  will  flow  toward  the  safest  coast.  Domestic  commerce 
will  there  be  more  remunerative.  The  United  States  have  taken  the 
first  steps  for  such  protections.  So  far  as  is  known  at  this  office  they  do 
not  regret  it. 

This  description  has  been  made  thus  minute  because  it  is  desired  to 
show  that  a  force  of  trained  soldiers  doing  a  land  duty  on  shore,  display- 
ing signals  hoisted  on  land  though  answered  from  ships ;  watching,  as 
sentinels,  each  his  special  ^^beat"  of  sea  and  shore;  telegraphing  mes- 
sages by  electric  wires  to  summon  aid,  or  telegraphing  them  by  the  same 
flag  and  torch  signals  they  use  in  war  when  the  Unes  are  gone  |  erecting 
and  keeping  up  their  own  wire  lines  of  telegraph;  displaying  storm 
warnings  by  day  or  at  night ;  making  the  regular  meteorological  obser- 
vations, that  the  warnings  may  be  onlered ;  in  effect,  a  regular  sentinel 
force  to  warn  and  to  aid  in  any  danger,  all  in  strict  military  subordina- 
tion to  each  other  by  their  grades,  and  all  to  the  central  office,  are  a 
force  of  soldiers  as  usefully  employed  for  purpose  of  i)eace,  and  as  ready 
by  training  for  war,  as  a  force  can  be  kept 

There  is  devolved  upon  this  office  by  law  the  dutj'^  of  providing  all 
signals  to  be  officially  displayed  as  coast  signals,  or  recoganized  as  such 
on  the  coasts  of  the  United  States. 

To  carry  into  effect  the  provisions  of  this  law,  there  was  issued  from 
this  office  in  January  last  a  partial  code  of  danger  or  distress  signals  to- 
be  used  and  recognized  anywhere  on  the  coasts  of  the  United  States, 
wherever  there  may  be  sea-coast  stations  of  the  Signal  Service,  and  by 
official  co-operation  of  the  Life-Saving  Service,  to  be  organized  also  at 
any  life-saving  station.  (Paper  46.)  Copies  of  this  code  are  furnished 
gratuitously  to  every  vessel,  of  whatever  nationality,  taking  clearance 
at  any  of  our  principal  ports,  and  to  coasting  as  well  as  other  vessels 
upon  application  to  this  office.  It  is  the  aim  to  permit  no  ship  within 
the  protection  of  the  United  States,  within  its  ports  or  upon  its  coasts, 
to  be  in  case  of  danger  or  distress  without  the  means  of  communicating 
with  the  land  or  with  the  parties  whose  duty  it  may  be  to  aid  in  the 
rescue. 

In  pursuance  of  the  acts  of  Congress^  authorizing  the  construction 
and  operation  of  telegraphic  lines  in  the  mterior  and  ux>on  the  frontier, 
for  connecting  milita^  posts  and  stations,  and  for  the  protection  of  the 
population  i^m  Indian  and  other  depredations,  officers  and  enlisted 
men  of  the  Signal  Service  have  been  continued  upon  these  duties.  The 
hnes  in  Arizona,  New  Mexico,  and  upon  the  Texan  fix)ntier  are  nearly 
completed.  The  lines  in  the  Northwest,  for  which  provision  is  made, 
are  pushed  rapidly  forward.  The  work  oi  construction  has  been  in  large 
part  done  by  working-parties  frimished  by  the  active  co-operation  of 
department  commanders.    A  total  length  of  three  thousand  four  hundred 
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and  thirty-nine  miles  of  frontier  line  is  now  operated  and  maintained  in 
the  care  of  officers  and  enlisted  men  of  the  Signal  Service.    (Map  3.) 

The  uses  of  the  frontier  telegraph  lines  pacing  through  the  Indian 
country  as  employed  in  military  operations,  against  war  parties  of  In- 
dians in  motion,  as  well  as  their  uses  in  advancing  the  progress  of  civili- 
zation, by  the  safety  and  the  sense  of  protection  they  give  to  settlers 
near  the  scattered  hamlets  or  military  posts,  were  i^eferred  to  as  follows  in 
the  last  annual  report:  "A  telegraph  line  well  worked  forms  one  of  the 
most  efficient  of  barriers  against  the  raids  of  Indian  war  parties.    The 
country  on  the  frontier  through  which  such  lines  pass  has  but  few  x)oints 
at  which  water  can  be  had.    The  posts  ocx5upied  by  the  Army  are  scat- 
tered along  the  line  at  intervals  of  several  hundreds  of  miles.   The  object  in 
view,  with  Indian  war  parties,  is  to  pass  between  the  posts  and  settlements 
without  disturbing  any  of  them;  and  they  very  much  dread  to  leave  any 
danger  in  their  rear,  or  to  so  alarm  the  country  as  to  cause  their  retreat 
to  be  cut  off  in  their  return  toward  the  region  oceux)ied  by  their  tribe. 
The  existence  of  the  telegraph  line  enhances  both  these  dangers.    It  is 
useless  to  break  it  as  the  parties  pass  toward  the  scene  of  their  incur- 
sion, for  this  alarms  both  the  posts  or  the  settlements  on  both  sides  of 
the  break,  and  brings  rei^airmen  and  guards  at  once  to  the  point  of  the 
break  and  upon  their  trail ;  nor  does  it  stop  communication  between  the 
posts,  for  messages  maybe  sent  circuitously  by  other  wires  perhaps  cov- 
ering hundreds  of  miles  of  distance  around  the  point  at  which  the  line 
has  been  disabled.    If  the  wire  is  not  broken  when  the  trail  passes  the 
line,  the  troops  can  of  course  be  very  readily  called  upon  whenever  or 
wherever  the  parties  may  be  discovered.    But  even  if  the  line  is  passed 
safely  and  the  trail  is  not  detected,  the  danger  the  electric  wires  cause  is 
not  ended.    Wherever  the  party  may  strike,  if  the  blow  falls  near  any 
settlement  or  station  connected  with  the  telegraphic  network,  the  alarm 
becomes  in  a  few  hours  general.    Tlie  troops  on  the  line  they  have  just 
passed  know  there  is  a  war-party  in  the  field  ;  other  troot>s  and  other 
settlements  can  be  aroused.    The  line  of  the  Indian  retreat,  the  i>oint8 
they  must  pa^ss  to  reach  water  are  approximately  known,  and  while  the 
pursuit  goes  on  in  the  field  other  forces  can  occupy  the  passes  and  points 
in  advance  of  the  flying  tribe.    There  can  be  no  constructions  more  im- 
portant for  holding  a  frontier  or  protecting  the  first  steps  of  advancing 
civilization  than  the  telegraphic  lines.    In  a  number  of  instances  occur- 
ring in  Texas,  Kew  Mexico,  and  Arizona,  since  the  date  of  the  last  an- 
nual report,  the  movement  of  troops  and  of  material,  directed  by  tele- 
graph, upon  alarm  sent  by  telegraph  fi'om  settlements^  upou  the  frontier 
system  of  lines,  have  been  so  timely  as  to  have  attained  results  which 
could  not,  without  the  rapid  action  made  possible  by  the  lines,  have 
been  hoped  for.    How  much  of  life  and  property  have  been  saved  from 
attacks  thus  guarded,  against^  which  might  else  have  been  made  on  de- 
fenseless communities,  can  be  conjectured  only. 

From  each  of  the  stations  on  the  telegraph  lines  thus  in  charge  of  the 
Signal  Corps,  a  daily  report  is  had  and  used,  the  whole  forming  a  valu- 
able portion  of  the  system  of  reports  each  day  discussed.  There  is 
no  reason  why  the  working  of  the  lines,  thus  doubly  useful,  should  not 
be  economically  and  successftiUy  conducted.  The  saving  in  the  cost  of 
these  reports,  and  the  sums  received  for  messages,  make  the  lines  iu 
part  self-supporting. 

Aside  from  the  benefits  resulting  from  the  connection  of  mihtary  posts 
and  the  incidental  protection  the  stations  at  frontic  r  villages  upon  the 
lines  give  the  country  through  which  they  pass,  thi  sliding  its  develop- 
ment, the  meteorological  information  such  lines  n  uu|i*ipi*fiable  is  use- 
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ful  for  other  duties  of  the  Sigoal  Service.  The  existence  of  the  lines  in 
tlie  interior  of  Texas  permit  warnings  to  be  exhibited  on  the  coast  of 
tbat  State  where  they  were  before  impracticable.  The  lines  in  the  North- 
west will  i)ermit  a  series  of  reports  not  otherwise  attainable,  the  study 
of  iwrhich  is  of  the  first  importance  to  a  proper  care  for  the  commerce  of 
the  lakes  and  to  other  great  interests  east  of  the  Mississippi. 

The  force  of  the  Signal  Service  will  not  enable  it  to  successfnlly  occupy 
the  lines  already  contemplated  in  existing  legislation  without  additional 
details. 

An  appropriation  made  by  Congress  at  its  last'  session,  which  became 
available  July  1, 1878,  has  provided  for  work  to  be  commenced  and  to 
be  pressed  with  rapidity  upon  a  telegraphic  line  extending  westward  in 
the  vicinity  of  and  covering  the  northwestern  frontier.  Tliis  line  men- 
tioned as  necessary  in  the  last  annual  report  of  the  Chief  Signal-Officer 
is  already  so  progressed  that  there  is  reasonable  anticipation  there  will 
be  no  point  mentioned  in  the  act  by  which  it  is  provided  not  accessible 
by  telegraphic  communication  before  the  end  of  the  present  year.  The 
lines  provided  by  this  legislation  are  of  the  first  importance  for  the  pro- 
tection and  development  of  this  frontier  and  of  the  regions  through  which 
the  lines  pass. 

The  difficulties  of  procuring  the  supports  and  the  material  and  those 
of  the  construction  have  proved  to  be  less  than  they  were  anticipated 
to  be.  It  would  be  difficult,  after  the  experience  of  the  service  in  line 
construction  in  Texas,  Kew  Mexico,  and  Southern  Arizona,  to  encounter 
any  difficulties  which  would  be  held  to  render  such  constructions  imprac- 
ticable. 

Arizona  Division. — Second  Lieut.  Philip  Beade,  acting  signal-officer, 
remained  in  immediate  charge  of  the  lines  in  this  division  until  Apnl  1, 
1878,  when  he  was  relieved  by  Lieut.  C.  A.  Booth,  First  Infantry,  act- 
ing signal-officer,  pursuant  to  Special  Orders  No.  43,  A.  G.  O.,  February 
28, 1878,  and  instructions  from  the  Chief  Signal-Officer.  One  hundred 
and  thirty-five  miles  of  line  connecting  Camp  Grant  and  Camp  Apache, 
Arizona,  have  been  built  during  the  year.  Telegraphic  communication 
(between  these  points)  was  established  in  October,  1877.  The  total 
length  of  line  now  in  ox>eration  in  this  division  is  one  thousand  and  thirty- 
five  miles.  There  are  fifteen  stations,  from  twelve  of  which  meteorologi- 
cal rei)orts  are  received.  The  total  receipts  of  the  line  during  the  year 
were  $20,038.08,  of  which  amount  $11^849.04  were  receipts  for  this  Une, 
and  $8,189.04  were  received  to  be  paid  to  other  lines.  The  amount  of 
ofiicial  business  not  charged  for  the  same  period  was  $8,866.79^ 

New  Mexican  Division. — Second  Lieut.  S.  0.  Vedder,  acting  signal- 
officer,  remained  in  charg<^  of  the  telegraph  lines  of  this  division  until 
April  1,  1878,  when  he  was  relieved  by  Lieut.  James  Allen,  Third  Cav- 
alry, in  compliance  with  Special  Orders  Ko.  43,  A.  G.  O.,  February  28, 
1878,  and  instructions  from  the  Chief  Signal-Officer  of  the  Army.  The 
working  party  under  Lieutenant  Tedder's  charge  completed  the  exten- 
sion of  the  line  between  La  Mesilla,  N.  Mex.,  and  El  Paso,  Tex.  The  line 
has  continued  in  good  working  order  between  Santa  F^,  N.  Mex.,  and 
Ralston,  the  terminal  station  of  this  di\ision.  The  total  receipts  of  the 
line  for  the  year  ending  June  30, 1878,  were  $8,979.37,  of  which  amount 
$5,667.54  were  receipts  for  this  Une,  and  $3,311.83  were  received  to  be 
paid  to  other  lines.  The  amount  of  official  business  not  charged  for  the 
same  period  was  $3A54.76. 

TexoA  Division. — First  Lieut.  George  S.  Grimes,  Second  United  States 
Artillery,  and  acting  signal-officer,  has  been  in  charge  throughout  the 
year  of  this  division  of  the  military  telegraph  lines. 
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The  following-named  stations  were  in  operation  June  30, 1877,  viz : 
Denison,  Pilot  Point,  Decatur,  Jacksboro',  Henrietta,  Cambridge,  Fort 
Sill  (Idaho),  Graham,  Fort  Griffin,  Coleman  City,  Fort  Concho,  Fort 
Stockton,  FortMcKavett,  Mason,  lYedericksburg,  Boeme,  San  Antonio, 
Castroville,  D'Hanis,  Uvalde,  Brackettville,  Eagle  Pass,  Laredo,  Rio 
Grande  City,  Edinburg,  and  Brownsville;  in  all,  twenty-six  stations. 

Uvalde,  Brackettville,  Eagle  Pass,  Laredo,  Rio  Grande  City,  Edinburg, 
and  Brownsville ;  in  all,  twenty-six  stations. 

The  above-named  stations  were  all  open  and  doing  business  June  30, 
1878,  except  D'Hanis,  which  was  closed  October  20, 1877,  the  receipts 
not  justifying  the  exi)ense  of  its  maintenance,  and  the  station  proving 
of  no  practical  value  as  a  repair  station. 

Stations  were  established  at  Fort  Davis,  Tex.,  December  24, 1877,  and 
at  Santa  Maria,  Tex.,  April  25,  1878.  Twenty-seven  stations  were  in 
operation  June  30, 1878,  of  which  twenty  were  in  charge  of  enlisted  men 
of  the  Signal  Corps,  and  seven  of  civilians. 

Of  these  twenty-seven  stations,  thirteen  are  locat<ed  at  militaiy  x^o^ts 
and  cantonments. 

The  following  are  fiill  reporting  stations,  from  which  meteorological 
reports  are  telegraphed  three  times  each  day  to  the  central  office  at 
Washington,  D.  C,  viz :  San  Antonio,  Brownsville,  Fort  Davis,  Deni- 
son, Eagle  Pass,  Fort  Griffin,  Ma<son,  Fort  Sill,  Fort  Stockton.  Under 
instructions  the  regular  meteorological  observations  are  taken,  and  re- 
corded, at  all  other  stations  and  forwanled  by  mail,  at  the  proi>er  times, 
to  Washington,  D.  C.  These  observations  are  taken  at  times  correspond- 
ing to  7.35  a.m.,  and  4.35  and  11 1>.  m.,  Washington  mean  time.  In  ad- 
dition to  the  regular  observations  above  mentioned,  a  special  report  is 
made,  from  every  station  on  the  line,  at  the  exact  time  of  sunset,  and 
telegraphed  at  8  p.  m.,  local  time,  to  the  central  office  in  Washington. 

The  total  length  of  the  line  in  operation  in  this  division  June  30, 1877, 
was  one  thousand  three  hundred  and  forty-five  miles.  To  this  has  been 
added  during  the  year  seventy  miles,  carrying  the  line  this  distance 
westward  from  Fort  Stockton  to  Fort  Davis.  The  work  on  this  exten- 
sion was  begun  October  15, 1877^  and  completed  December  24, 1877. 

The  work  of  reiusulating  the  Ime  with  improved  glass  insulators  hna 
been  in  progress.  The  reinsulation  will  be  completed  during  the  year. 
The  following-named  stations  were  inspected  by  the  officer  in  charge 
during  the  year :  Coleman  City,  Forts  Concho,  Stockton,  Davis,  and 
McKavett,  Mason,  Fredericksburg,  Boeme,  and  San  Antonio,  during 
the  months  of  September  and  October,  1877,  and  Brownsville,  Edin- 
burg, and  Rio  Grande  City,  in  March,  1878. 

The  aggregate  cash  receipts  from  telegraphic  tolls  on  messages  trans- 
mitted over  the  lines  of  this  division  for  the  year  ending  June  30,  1878, 
were  $23,072.97,  of  which  amount  $16,957.91  were  receipts  for  this  line, 
and  $6,957.91  were  received  to  be  i>aid  to  other  lines.  The  amount  of 
official  business  not  charged  for  the  same  period  was  $13,022.62. 

Northwestern  Division. — In  compliance  with  the  act  of  Congress  ap- 
proved June  20,  1878,  providing  for  the  construction  of  a  military  tele- 
graph line  from  Bismarck  to  Fort  Ellis,  via  the  Missouri  and  Yellowstone 
Rivers,  connecting  Fort  Buford,  Fort  Keogh,  and  Fort  Custer,  and  from 
Fort  Sully  to  Fort  Keogh  via  Deadwood,  the  work  of  constniction  was 
commenced  in  August,  under  the  supervision  of  Lieut.  A.  W.  Greely, 
acting  signal-officer,  superintendent  of  construction,  and  has  been  pushed 
forward  with  energy.  It  is  hoj)ed  the  posts  and  places  mentioned  in  the 
act  will  be  in  telegraphic  communication  with  the  War  Department  and 
urith  each  other  by  tiie  end  of  December  of  the  present  year.    At  the 
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date  of  this  report  over  six  hundred  miles  of  the  line  have  been  com- 
pleted, ready  for  the  transmission  of  messages. 

This  rapid  work  has  been  made  possible  by  the  energetic  assistance- 
rendered  by  the  local  military  authorities,  by  whom  the  transportation 
of  material  has  been  largely  furnished.  The  troops  at  the  several  posts 
have  performed  most  of  the  manual  labor  of  constructing  the  line.  With- 
out such  help  the  small  appropriation  available  would  not  have  famished 
the  desired  telegraphic  communication  for  the  designated  posts.  No 
paid  commercial  business  has  been  done  over  this  line. 

The  money  value,  at  regular  government  tarifi*  rates,  of  ofiicial  mes- 
sages of  the  War  Department  and  other  free  ofiicial  business  transmit- 
ted from  and  to  the  different  offices  along  the  lines  in  the  different  di- 
visions during  the  year,  amounted  to  $25,044.17,  an  increase  of  $3,307.16 
over  that  for  the  pre\aous  year.  It  should  be  considered,  in  comparing 
the  receipts  and  money  value  of  official  business  for  the  two  years  above 
mentioned,  that  the  rates  for  all  messages,  official  and  commercial,  over 
the  military  lines,  have  been  very  materially  reduced  during  the  past 
year.  For  instance,  the  distance  that  a  message  may  be  transmitted 
over  the  wires,  at  the  single  rate,  has  been  doubled.  Notwithstanding 
this  very  material  reduction,  the  receipts  for  this  year,  as  compared 
with  those  of  last  year,  show  an  increase  of  $1,483.71,  or  5  i)er  cent. 

With  the  extension  of  the  lines  from  Fort  Davis  to  El  Paso,  Tex.,  for 
which  arrangements  are  now  being  made,  and  the  consequent  opening 
of  a  great  extent  of  territory,  reached  only  by  the  military  telegraph, 
affording,  as  it  will,  a  connection  with  the  New  Mexican  division  through 
New  Mexico  to  Santa  Fe,  and  with  the  Arizona  and  California  division 
through  Arizona  and  Southern  California  to  San  Diego^  Cal.,  it  is  safe 
to  anticipate  for  the  ensuing  year  a  much  greater  mcrease  in  the 
amount  of  business  than  is  shown  by  the  comparison  of  the  two  years' 
made  above. 

The  many  difficulties  of  administration  and  execution  to  be  encoun- 
tered in  the  construction  and  working  of  the  lines  thus  reported  were  re- 
ferred to  in  the  last  annual  report 

The  work  was  at  its  inception  a  new  one.  The  country  was  considered 
impracticable  for  telegraphic  constructions.  The  appropriations  and 
the  force  were  small.  There  were  oppositions  which  were  not  wise.  The 
mode  in  which  best  to  construct,  maintain,  and  manage  such  lines  is 
learned  by  experience  only. 

These  inconveniences  disappear,  one  by  one,  as  they  are  encoun- 
tered. That  it  is  essential  for  the  safety  and  development  of  the  country, 
and  necessary  for  the  duties  of  this  office,  that  these  lines  should  exist 
is  not  now  disputed.  The  difficulties  of  working  are  found  to  exist  only 
while  the  lines  are  new,  necessarily  yet  imperfect  in  parts,  and  while  the 
working  force  is  not  yet  settled  or  not  yet  attainable  as  to  the  numbers 
required,  and  not  yet  disciplined  by  practice  and  experience  to  the  reg- 
ular, steady,  and  necessary  daily  work  and  the  occurrences  incident  to 
the  maintenance  of  the  lines. 

It  is  not  considered  often  that  the  difficulties  of  the  construction  and 
repair  of  these  lines  extended  through  sparsely  settled  Territories^  for 
bundreds  of  miles  without  railways,  and  threatened  always  by  Indians 
or  other  hostile  forces,  are  different  frt)m,  much  greater,  and  not  at  all  to 
be  compared  with  those  of  maintaining  commercial  lines,  following  rail- 
ways, existing  in  the  midst  of  settled  civilization,  and  with  every  appur- 
tenance at  l^and  at  many  x>oints  along  the  lines  for  their  instant  restora- 
tion or  repair,  if  they  chance  to  be  damaged. 

Hie  difficulties,  however,  lessen.    It  is  more  and  more  recognized  in 
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each  ensuing  year  that  systems  of  telegraphic  lines  to  be  worked  at  all 
must  be  worked  as  a  unit,  and  that  the  laws  and  orders  which  have  so 
determined  are  wise. 

Illegal  and  unauthorized  interferences  are  less  frequent,  nor  is  it  longer 
necessary  often  to  explain  that  lines  carrying,  as  they  may,  commercial 
or  official  business  of  the  highest  importance  from  one  extreme  of  the 
United  States  to  another,  ought  not  by  possibility  to  be  interfered  with 
in  their  working  by  any  subordinate  authority.  Tests  of  the  accuracy 
and  rapidity  of  the  working  of  these  lines,  made  comparative  with  those 
of  other  lines  under  different  management,  but  in  country  similar  in 
character,  have  given  satisfactory  results.  When  it  shall  have  become 
possible,  as  it  wSl  with  better  knowledge  of  their  utility,  to  place  along 
the  lines  repair  parties,  sufficient  in  number  and  properly  located,  and 
to  provide  material  at  depots,  so  distributed  as  to  be  always  and  easily 
accessible,  there  will  be  no  reason  why  these  lines  should  be  at  any  time 
disabled  for  other  than  very  brief  i)eriods.  The  fact  that  the  especial 
duties  of  this  office  require  reports  from  all  the  lengths  of  all  its  lines 
thrice  daily,  in  the  regular  and  habitual  discharge  of  its  daily  duties, 
affords  opportunities  for  and  causes  an  inspection  more  regular  ana 
frequent^  perhaps,  than  that  exercised  on  any  lines  not  under  similar 
supervision.  If  the  use  of  iron  supi)orts  succeeds  as  it  is  hoped  it  will, 
under  the  tests  to  which  it  is  this  year  subjected  by  the  practical  use  of 
such  supports  in  lines  actually  constructed,  a  great  advance  in  construc- 
tion will  have  been  made. 

The  tests  made  with  the  telephone  at  this  office  and  on  the  sea-coast 
assure  the  fact  that  many  posts  and  stations  near  main  lines  may  have 
telegraphic  communication  over  those  lines  which  has  been  hitherto 
impossible. 

*  There  are  no  constructions  more  economical  or  returning  more  for 
either  their  labor  or  their  money  value  to  the  people  and  the  Anny  of 
the  United  States  than  the  electric  lines  connecting  the  frontier  xmsts 
and  settlements. 

The  office  is  called  upon  again  to  recognize  the  courteous  and  prompt 
aid  with  which  the  wishes  of  the  Secretary  of  War  have  been  met  on 
the  part  of  division,  department,  and  district  commanders,  and  the  zeal 
with  which  the  working  parties  of  troops  by  them  detailed  have  per- 
formed their  duties. 

Unless  in  the  presence  of  insuperable  difficulties,  no  request  for 
assistance  has  been  made  which  has  failed  of  attention.  It  is  hoped 
the  aid  thus  received  from  Lieut.  Gen.  P.  H.  Sheridan,  commanding 
Military  Division  of  the  Missouri;  Brig.  Gen.  John  Poj^e,  commanding 
Department  of  the  Missouri;  Brig.  Gen.  A.  H.  Terry,  commanding  De- 
partment of  Dakota;  Brig.  Gen.  E.  O.  C.  Ord,  commanding  Department 
of  Texas;  Brevet  Brig.  Gen.  Edward  Hatch,  commanding  District  of 
New  Mexico,  and  Brevet  Brig.  Gens.  O.  B.  W^ilcox  and  A.  V.  Kautz,  com- 
manding districts  of  Department  of  Arizona,  will  be  justified  by  the 
success  in  the  several  spheres  of  their  dutj'  the  lines  may  secure  to  the 
military  operation  under  their  command. 

Already  the  military  results  foreshadowed  as  to  follow  the  construc- 
tion and  use  of  these  interior  lines  begin  to  be  attained,  and  the  reports 
of  officers  commanding  campaigns  evidence  at  once  the  wisdom  with 
which  they  have  availed  themselves  of  the  added  facilities  and  the  suc- 
cess of  the  operation  to  which  these  £EMiilities  have  under  their  directiou 
contributed.  , 

The  Chief  Signal-Officer  anticipates  the  best  results  to  the  Signal 
Service  from  the  recent  legislation.    There  could  hardly  have  been  au 
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act  wiser  for  the  interests  of  the  service  or  more  just  to  the  members  of 
it.  The  favorable  action  of  Congress  has  left  little  to  be  sought  for. 
The  difficulties  which  have  hampered  the  progress  of  the  duty  for  a 
decade  no  longer  exist.  If  its  work  is  permitted  to  go  on  a«  it  has  been 
planned,  and  is  fairly  sustained,  it  can  hardly  fail  in  continued  success. 
There  ought  to  be  just  provision  for  the  permanent  employment  and 
grades  of  the  officers  of  the  corps.  It  is  hoped  there  may  be  no  failure 
in  tJ^e  appropriation  for  the  service  of  the  amounts  estimated  for  this 
year.    They  have  been  estimated  with  careful  economy. 

The  results  of  the  year  past  give  encouragement  for  the  future.  In 
no  year  has  the  advance  been  more  steady  and  satisfactory.  There  is 
no  longer  question  as  to  the  usefiil  preannouncement  of  meteoric  changes. 
Added  to  what  has  been  done  hitherto,  the  way  seems  this  year  clear  to 
aid  in  every  agricultural  interest. 

The  co-ox>eration  of  scientific  men  at  home  and  abroad  has  bf^n  con- 
tinued. It  has  made  a  world-wide  study  possible.  The  pox)ular  support 
and  the  support  of  the  press  have  been  steady  and  considerate.  The 
field  of  useftilness  widens  with  each  succeeding  year.  With  the  ground 
abeady  covered  by  the  work  and  the  results  attained,  there  is  need  only 
to  perfect  the  service  in  its  parts  to  insure  a  lasting  success. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Assigned)^ 
Chief  Signal-Officer^  U.  S.  A. 

Hon.  G.  W.  McCeaby, 

Secretary  of  War. 


Paper  1. 

COURSE  AT  FORT  W^HIPPLE,  VIRGINIA, 
(B^lasive  of  the  drilh  in  the  arms,  toith  trains  or  for  permanent  construction.) 

I 

OFFICERS. 

The  conTse  of  instruction  for  officers  is  both  practical  and  theoretical.  The  theo- 
retical portion  comprises  instrnction  in  the  following  books,  viz :  The  Mannal  of  Sig- 
nals, The  International  Code  of  Flas  Signals,  Official  Danger  and  Distress  Signals, 
Pope's  Practical  Telegraphy,  Culley's  Hand-book  of  Telegraphy,  Loomis's  Meteorol- 
ogy, Instructions  to  Observer  Sergeants,  the  Cipher  Manual.  The  supplementary 
course  of  reading  comprises  in  the  cases  of  officers  permanently  detailed  for  the  full 
duties  of  the  Signal  Service,  in  addition  to  especial  works  from  time  to  time  desig- 
nated :  The  Practical  Uses  of  Meteorological  Reports  and  Weather  Maps,  Smithsonian 
Directions  for  Meteorological  Observations,  Buchan's^Haudy  Book  of  Meteorology,  Pid- 
dingt-i 
Rotary 

port,       _  _  _  _ 

practice,  which  is  continued  until  the  officer  can  read  messages  at  the  rate  of  tea 
words  per  minuto ;  practice  in  the  Held  with  flag  and  torch  in  general  service,  homo- 
graphic,  chronosemic,  and  international  codes  of  flag-signals  and  various  kinds  of 
ciphers,  and  practice  with  the  heliograph  in  the  General-Service  Code. 

The  ranges  for  practice  are  from  a  few  hundred  yards  to  eighteen  miles  in  extent 
with  flag  and  torch,  and  extreme  lon^  range  of  thirty-one  miles  with  the  heUograph. 

The  officers  have  practical  instructions  in  telegraphy  (Oeneral  Service  Code)  until 
they  can  send  and  receive  at  the  rate  of  ten  words  per  minute,  and  are  re(|uired  to 
make  drawings  of  the  various  telegraph  lostrnments  and  electrical  batteries  m  use  in 
the  Signal  Service. 
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ENLISTED  HEN. 

Instrtiction  No.  36. 

War  Dkpatment, 
Office  of  the  Chief  8ional-0fficer, 
^  .  Washington,  D.  C,  April  16,  187a 

The  following  conrae  of  InRtnictions  is  prpflcribed  for  enUsted  men  at  the  Scliool  of 
Instruction  of  tlie  Signal  Service,  at  Fort  Whipple,  Va. 

Sergeants  ordered  to  Fort  Whipple,  Va.,  for  change  of  station,  misconduct,  or  any 
cause  other  than  '^  review  of  theoretical  course,"  will  report  to  the  instmctor,  for  wan^ 
for  field,  and  for  telegraph  practice,  and  for  such  duties,  as  non-commissioned  officers, 
in  connection  with  the  course  of  instruction,  as  may  be  necessary. 

Sergeant's  ordered  in  from  station  for  review  of  course,  candidates  for  promotion,  and 
recruits  will  be  instructed  in  the  following  theoretical  and  practical  course  : 

Signal  Manual,  page  15,  from'  ^'A  sign  or  signal,"  to  page  96 ;  and  from  '^  Descrip- 
tion of  equipments,"  page  189,  to  ** Semaphore  telegraph,"  page  195 ;  from  "Flags on 
halyards,"  page  198,  to  "Distance  line,"  page  199;  from  "When  working  at  night," 

Sage  206,  to  "  Candle  bombs,"  page  207 ;  from  "  Manual  of  the  kit,"  page  258,  to  mid- 
le  of  page  273 ;  from  "  Field  telegraph  train,"  page  378,  to  "  General  directions,  &.C.," 
page  ^3;  from  "Permanent  lines"  to  "General  service."  pa^es  399  to  466;  Interna- 
tional Code  of  Signals ;  Loomis'  Meteorology,  to  page  19^,  omitting  articles  125,  126, 
357,  358,  359,  360,  361,  362,  363,  364,  365,  36u,  367,  368,  and  369 ;  Official  Danger  or  Dis- 
tress Signals;  Pope's  Modem  Practice  of  the  Electric  Telegraph,  chapter  I,  to  pago 
45 ;  page  57  to  page  64,  article  103 ;  chapter  6,  page  73,  to  article  122,  page  78 ;  chap- 
t'ers7  and  8;  CuUey's  Hand-book  of  Practical  Telegraphy,  Part  I,  page  1,  to  article  49, 
page  18 ;  Part  III,  page  45,  to  article  120,  page  57 ;  article  130,  page  71,  to  Part  IV, 
page  76 ;  Instructions  to  Observer  Sergeants,  entire  book ;  Cavalry  Tactics,  through 
school  of  the  company,  dismounte<L 

Practical  Course. — Wand  practice  daily  for  six  weeks,  or  as  much  longer  as  neces- 
sary ;  field  practice  in  the  immediate  vicinity  of  Fort  Whipple,  daily,  during  theoreV 
ical  course;  practical  instruction  with  Marean  repeater  and  telephone;  cleaning 
and  setting  up  batteries ;  use  and  construction  of  all  Morse  instruments ;  establish- 
ing terminal  and  intermediate  stations ;  cutting  in  on  line ;  use  and  construction  of 
all  instruments  used  on  station ;  method  of  correcting  barometer ;  finding  of  dew- 
point  and  relative  humidity ;  observation  of  clouds ;  cleaning  barometer ;  telegraph 
practice  daily,  standard,  ten  words ;  practical  instruction  in  splicing  cables ;  forms, 
records  of  office,  &.c. 

All  men  to  have  four  tours  of  guard  duty  as  non-commissioned  officers ;  twelve  days' 
and  four  nights'  "  field-practice^'  in  General  Service  Code,  at  long  range ;  three  days' 
practice  in  International  Code,  at  long  range. 

Men  on  guard  duty  will  not  be  excused  from  recitations ;  nor  will  they  be  excused 
from  telegraph-practice  at  hours  when  not  actually  on  post.  Men  on  duty  in  the  ob- 
servatory will  he  excused  from  company  duty  as  now  provided. 

Recruits  to  perform  company  duty  for  two  months  previous  to  being  ordered  for  the- 
oretical instruction.     Instruction  during  this  time  not  to  interfere  with  military  duty. 

All  enlisted  men  reporting  for  duty  to  be  instruoted  in  cavalry  tactics,  through  "school 
of  the  company,"  dismounted. 

Flag,  torch,  train,  &.C.,  drills,  conducted  as  heretofore. 

A  schedule  showing  hourly  occupation,  from  9  a.  m.  to  9  p.  m.,  of  each  man  under 
instruction  will  be  kept  by  the  instructor. 

Instruction  Kours, — Uecitations  will  commence  at  9.45  a.  m.  and  continue  until  all 
classes  have  recited.  Telegraph  practice  at  such  hours  between  9  a.  m.  and  9  p.  m.  as 
instructor  may  direct,  each  man  to  have,  when  practicable,  at  least  two  hours'  practice 
daily.  Study  hours  mvx  9  a.  m.  until  9  p.  m.,  tue  time  being  so  divided  that  each  man 
may  have  at  least  three  hours  for  the  preparation  of  his  daily  lesson.  During  recit>a- 
tion  and  study  hours  the  men  under  instruction  will  be  required  to  be  present  at  in- 
struction building.  The  sergeant,  or  such  other  enlisted  man  as  may  be  designated, 
will  have  charge  of  the  study-room,  and  will  be  responsible  to  the  instructor  for  the 
presenoe^and  orderly  behavior  of  the  classes  during  study  and  recitation  hours.  In- 
struction on  Saturdays  will  be  discontinued. 

ALBERT  J.  MYER, 
Brigadier-General  (brevet  assigned). 

Chief  Signal-Officer  of  the  Army. 
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Papers. 

Table  showing  the  inairuoHon  of  candidates  for  the  grade  of  sergeant  from  July  I,  1877,  to 

June  30,  1878. 


Name. 


WOliom  IT.  Simons . . . 

Samuel  C.  Emery 

David  Cnthbertson  . . . 
Xhigene  Peters 

Alexander  W.  Browne 
William  A.  Glassford . 
George  R.  Hancock  . . . 
Harrv  R.  Hathaway  . . 
Charles  R.  Daw 

Denis  Moore 

Dudley  Brooks 

William  A.  Massey . . . 

Frank  Greene 

James  Cassidy 

Joseph  H.  Bokel 

Patrick  Connor 

Andrew  T.  Sherwood . 
Winfleld  S.  Jewell 


Instruction 
commenced. 


July  28, 1877 
July  31, 1877 
Aug.  1,1877 
Aug.  21, 1877 

Aug.  21, 1877 
Sepi  8,1877 
Oci  22,1877 
Nov.  5,1877 
Nov.    5,1877 

Nov.  20, 1877 
Nov.  20, 1877 


Jan.  28,1878 
Feb.  9, 1878 
Feb.  9.1878 
Apr.  22, 1878 
Apr.  26, 1878 
May  3,1878 
May  23, 1878 


Date  of  pro- 
motion. 


Nov. 
Nov. 
Nov. 
Nov. 

Nov. 

Nov. 

Jan. 

Feb. 

Jan. 


1,1877 
1,1877 
1,1877 
1,1877 

1,1877 
1,1877 

21, 1878 
7,1878 

21, 1878 


Jan.  18,1878 


May 
May 
May 


1,1878 
1,1878 
1,1878 


Remarks. 


In  charge  of  station  at  New  Orleans,  La. 

In  charge  of  station  at  Grand  Haven.  Mich. 

In  charge  of  station  at  Cleveland,  Ohio. 

On  duty  as  telegraph  operator  at  Contadero,  N.Mez 

Reduced  to  private. 
In  charge  of  station  at  Punta  Rassa,  Fla^ 
In  charge  of  station  at  New  Haven,  Conn. 
In  charge  of  station  at  La  Crosse,  Wia 
In  charge  of  station  at  Tybee  Island.  Ga. 
On  duty  as  assistant  at  Sandusky,  Ohio.    Reduced 

to  pnvate. 
In  charge  of  station  at  Atlantic  City,  N.  J. 
Temporarily  in  charge  of  station  at  Cape  Hatteras. 
N.  C.     IJropped  from  instruction.    Promoted 
corporal  June  16, 1878. 
In  charge  of  station  at  Sandusky,  Ohia 
In  charge  of  station  at  Bamegat,  N.  J. 
In  charge  of  station  at  Pembina,  Dak. 
Still  under  instruction. 

Do. 

Do. 

Da 


Paper  3. 

Unlisted  men  instructed  for  the  position  of  assistant  to  non-commissioned  officers  in  charge  of 

stationSf  from  July  1,  1877,  to  June  30,  1878. 


Name. 


Thomas  A.  Donahoe  . . . 

Charles  P.  Rowley 

JohnP.Finley 

Alei^ander  Pollak 

Sdward  F.  Reeves 

Thomas  T.  O'Leary 

Paul  Daniels 

Richard  P.  Sibley 

RufnsChoate 

Fielder  L  Hunter 

Russell  Chapman,  Jr . . . 

Joaeph  £.  Miller 

John  J.  Munroe 

William  Berry 

Charlea  F.  Guinand 

J.  Ashley  Thompson. .. 

Richard  G.  Unthicom. . 

John&Ftarar 

Albert  T.  Coombe 

Wesley  Blake 

Wenzel  Manderfeld  . . . 


Placed  under 

instruction 

for  assistant. 


Apr. 

Apr. 

Apr. 

Apr. 
Apr. 

May 
June 

June 
June 

June 

June 

June 

July 

July 
July 

July 

July 

July 

July 
Aug. 


26,1877 

26,1877 

26,1877 

26,1877 
26,1877 

9,1877 
8,1877 

3,1877 
3,1877 

3,1877 

8,1877 

8,1877 

2,1877 

2,1877 
2,1877 

2,1877 

2,1877 

2,1877 

2,1877 
1,1877 


Aug.   1,1877 


Reported 

qualified  as 

assistant. 


Ordered  on 
station. 


July    7,1877 
Sept  22, 1877 


Sept.   1,1877 
July  28, 1877 

Aug.   2,1877 


Sept.   1,1877 


Sept   1,1877 


Sept  15, 1877 


July  19, 1877 

July  18, 1877 

July  18, 1877 

July  18, 1877 
Sept  22, 1877 

July  81, 1877 
Aug.  10, 1877 

Sept   5,1877 
July  31, 1877 

Aug.   6,1877 

Aug.  7,1877 

Sept   5,1877 

July  12, 1877 

Aug.  31, 1877 
Sept  27, 1877 


Oct     2, 1877 

Aug.  21, 1877 

Sept  25, 1877 
Oct   11,1877 

Sept  19, 1877 


Remarks. 


On  duty  as  assistant  at  Smithville, 
N.C. 

Discharged  the  service  of  the  United 
States,  April  27,  1878. 

On  duty  at  office  of  Chief  Signal- 
Officer. 
Do. 

On  duty  as  telegraph  operator  at 
Pilot  Point,  Tex. 

On  duty  as  assistant  at  Norfolk,  Va. 

On  duty  at  office  of  Chief  Signal 
Officer. 

On  duty  as  assistant  at  Portland,  Or. 

On  duty  as  assistant  at  Pike's  Peak, 
Colo. 

On  duty  at  office  of  Chief  Signal- 
Officer.  ^  - 

On  duty  as  assistant  at  Sandy  Hook, 
N.J. 

On  duty  as  assistant  at  Rochester, 
N.Y. 

Discharged  the  servioeof  the  United 
States,  March  29,  1878.     . 

On  duty  as  assistant  at  Boston^ass. 

Discharged  the  service  of  the  United 
I  States,  November  19,  1877. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Philadel- 
phia, Pa. 

On  duty  as  assistant  at  Cape  Henry, 

On  duty  as  assistant  at  Buffido,  N.  T. 
On  duty  as  assistant  at  Pike's  Peak, 

Colo. 
On  duty  as  telegraph  operator  at 

Burke's  Station,  Aria; 
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Enlisted  men  instructed  for  the  position  of  assistant,  fc, — Continued. 


Name. 


John  A.  Marphy. 


Albert  P.  Loavitt... 

John  Y.  Doyle 

William  Daly 

Charles  P.  Wannall. 
Henry  L.  Heiakell . . 

Arthur  Coleman 

William  Davis 


Charles  E.  Truesdell. . . 

William  Beeler 

Samael  Applegate 

Joseph  H.  HcKenna. . . 

Thaddeus  A.  Coln6 

Frederick  H.  Branden- 
burg. 
I^redW.  Mixer 


Placed  under 

instruction 

for  assistant. 


Courtland  R.  Browder 
Joseph  Cashel 

• 

Charles  L.  Stevens — 

James  McCloskey 

Edmund  I.  Falconer  . . 
Samuel  W.  Glenn 

r 

Aaron  H.  Bell 

Marion  A.  Cunningham 

Charles  F.  Tansill 

Edward  J.  Hamilton. . 
George  H.  Thompson . 
William  B.  Stockman. 

Edward  T.  Gibson 

John  T.  Coughlin 

John  J.  McLean 

Horace  J.  Forman 


George  W.  Scott. . . : . 

John  D.  Marx 

Otto  Haltnorth 

Jerome  WiUiams  — 
John  G.  Hashagen. . 
William  B.  Greene. . 
Walter  L.  Williams. 


Aug.   1,1877 

Aug.  1,1877 
Aug.  1,1877 
Aug.  1,1877 
Aug.  2,1877 
Aug.  1,1877 
Aug.  11, 1877 
Sept  17, 1877 

Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  17, 1877 
Sept  27, 1877 
Sept  27, 1877 
Oct  17,1877 
Oct  17,1877 
Oct  24,1877 
Nov.  9,1877 
Nov.  12, 1877 
Nov.  18, 1877 
Dec.  10,1877 
Deo.  11, 1877 
Jan.  2, 1878 
Jan.  2, 1878 
Jan.     4, 1878 

Jan.  8, 1878 

Jan.  9, 1878 

Jan.  16,1878 

Jan.  18,1878 

Jan.  16,1878 

Jan.  19,1878 

Jan.  26,1878 


Reported 

qualiflKl  as 

assistant 


Oct     6, 1877 

• 
Nov.    8,1877 

Oct  20,1877 

Oct  20,1877 


Nov.  3,1877 
Nov.  9,1877 
Dec    1,1877 

Nov.  17, 1877 
Dec.  1,1877 
Nov.  24, 1877 
Deo.  15,1877 
Dec.  15,1877 
Nov.  24, 1877 
Nov.  17, 1877 


Ordered  on 
station. 


Oct  18,1877 

Nov.  8,1877 
Oct  20,1877 
Oct  20,1877 


Nov.  9,1877 
Jan.  6, 1878 
Jan.  12,1878 


Nov.  8,1877 
Nov.  9,1877 
Dec.    l,18n 

Dec  8,1877 
Dec  14,1877 
Dec  8,1877 
Jan.  16,1878 
Jan.  11,1878 
Nov.  80, 1877 
Nov.  17, 1877 


Nov.    9,1877 


Jan.   12,1878 


Mar.  16, 1878 


Apr.  19, 1878 


Jan.  9, 1878 
Jan.  16,1878 
Feb.  23,1878 
Jan.  31,1878 
Feb.  14,1878 
Feb.  18,1878 
Mar.  14, 1878 
Feb.  23,1878 
Apr.  10,1878 


Apr.    9, 1878 
Apr.  10, 1878 


Apr.  10, 1878 
Apr.  10, 1878 
Apr.  10,1878 
Apr.  4,1878 
May  2,1878 
Apr.  19, 1878 


Remarks. 


On  duty  as  assistant  at  Baltimore, 

Md.  (ordered  to  Fort  Whipple, 

Va.). 
On  duty  at  office  of  Chief  Signal. 

Officer. 
On   duty  as  assistant  at  Mount 

Washington,  N.  H. 
In  charge  of  station  at  Portsmouth, 

JN.  L>. 

Discharged  the  service  of  the  TTni- 

ted  States  Seiitember  14,  1878. 
On  duty  at  office  of  Chief  Signal- 

Officer. 
On  duty  as  assistant  at  Cape  May, 

N.  J. 
Promoted  corporal  January  31, 1878. 

In  charge  of  station  at   Kitty. 

hawk,  N.  C. 
On  duty  as  assistant  at  Savannah, 

Ga. 
On  duty  as  assistant  at  Port  Hu. 

ron,  Mich. 
On  duty  as  assistant  at  Cincinnati, 

Ohio. 
On  duty  as  telegraph  operator  at 

San  Diego,  Cal. 
On  duty  as  assistant  at  Louisville, 

Ky. 
On  duty  as  assistant  at  Chicago,  lU. 

On  duty  as  assistant  at  Albany, 
N.Y. 

Discharged  the  service  of  the  Uni- 
ted StAtes  October  5.  1877. 

On  duty  as  assistant  at  New  Or- 
leans, La. 

Discharged  the  service  of  the  Uni- 
ted States  March  22,  1878. 

In  contlnement  at  Fort  Duncan, 
Tex.,  since  March  19,  1878. 

On  duty  as  telegraph  operator  at 
Wickenburg.  Aris. 

On  duty  as  a^iistant  at  Cleveland, 
Ohio. 

On  duty  as  assistant  at  Atlantio 
City,  N.  J. 

On  duty  as  telegraph  operator  at 
Yuma,  Ariz. 

On  duty  as  telegraph  operator  at 
Fredericksburg,  Tex. 

On  duty  as  assistant  at  Cape  Hat- 
t«ras,  N.  C. 

In  charge  of  station  at  Fort  Macon, 
N.  C. 

On  duty  as  assistant  at  Philadel- 
phia, Pa. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  assistant  at  Cape  Look- 
out JJ.  C. 

On  duty  as  assistant  at  Toledo, 
Ohio. 

Dropped  from  instruction.  Now 
on  auty  as  assistanMit  Cape  Look- 
out ^'  C.  ' 

On  duty  as  assistant  at  Pittsburgh, 
Pa. 

On  duty  as  assistant  at  Baltimore, 
Md. 

On  duty  as  assistant  at  Kittyhawk, 
N.  C. 

On  duty  as  telegraph  operator  at 
Edinburgh,  Tex. 

On  duty  as  assistant  at  New  York 
City. 

On  duty  as  assistant  at  St  Louia, 
Mo. 

On  duty  at  office  of  Chief  Signal- 
Offioer. 
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Enlisted  men  instructed  far  the  position  of  assistant,  fo. — Continued. 


Xame. 


Harry  Harsh  ... 
John  J.  Mnrphy 
Frank  M.Neal.. 


Jnliua  6.  Llnaley 
James  H.  Melton 
l^orvell  H.  Cobb. 


George  A.  Smith. 


Charles  M.  Newman  . 
Benjamin  A.  Blnndon. 
Jeremiah  D.  Dinneen  . 

David  P.  Boyd 

John  Daly    

Kntherford  H.  Paxton 

Ossian  A.  Aldrich 

Gostav  Liebraaiin 

George  S.  Livingston  . 

George  E.  Kelley 

James  K.  Sweeney 

Victor  Anderson 

Robert  H.  Hereford. . . 

Edward  E.  Ellery 

James  E.  Hayes 

Bernard  Bunnemeyer . 

Jesse  B.  I^iw 

Lewis  M.  Pindell 

George  M.  Smith 

John  H.Walter 

John  C.  Ashton 

John  C.  Galloway 

John  H.  Null 

Morris  McCarty 

J'weph  H.  Fox  

ChartesC.  Buck 

James  C.  Bush  by 

Thomas  H.  Wilson 

Jiune.<<  A,  Barry 

Edwin  O.  Cooke 


Placed  under 

instruction 

for  assistant 


Jan.  28^1878 

Feb.  8,1878 

Feb.  8,1878 

Feb.  8, 1878 

Fob.  8,1878 

Feb.  8,1878 

Feb.  18,1878 


M^r. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Aiir. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
June 
June 
June 
June 
June 
June 
June 
June 
June 
Juno 


18, 1878 
16. 1878 
16, 1878 
18, 1878 
12, 1878 
12, 1878 
18, 1878 
18, 1878 
18, 1878 
20, 1878 

8, 1878 
10, 1878 

9,1878 
15, 1878 
14, 1878 
22, 1878 
23,1878 
23, 1828 
24, 11??8 
24, 1878 
20, 1878 
20, 1878 
26,1878 
26,1878 
27, 1878 
2o,  1878 
25, 1878 
25, 1878 
27,1878 
25, 1878 


Reported 

quaufied  as 

assistant. 


Ordered  on 
station. 


Apr.  20, 1878 
June  22, 1878 
May  18, 1878 


Apr.  19, 1878 
June  25, 1878 


June  1,1878 
July  8,1878 
June  8,1878  June  12, 1878 
May  18, 1878    June   1, 1876 


May  17, 1878 


May  22, 1878 


Remarks. 


On  duty  as  telegraph  operator  at 

McKavett,  Tex. 
On  duty  as  assistant  at  Baltfanore, 

Md. 
On  duty  as  assistant  at  Memphis, 

Tenn. 
On'  duty   as  assistant  at  Mount 

Washington,  N.  H. 
On  duty  as  assistant  at  Keoknk, 

Iowa. 
On  duty  as  assistant  at  Milwaukee, 

Wis. 
On  duty  as  assistant  at  Wilming- 
ton, N.  C. 
Still  nnder  instruction. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


Paper  4. 

Exhibiting  the  communications  sent  from  and  received  at  the  office  of  the  Chief  SignaUOfflcer 

(exclusive  of  telegrams)  from  July  1, 1877,  to  June  30,  1878. 


8KNT, 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

To  heads  of  departments  and  bnreans 586 

To  non-coinmissioned  offlcera  in  charge  of  stations  in  reference  to  their  duties.  10, 4:^ 

In  renly  to  application  for  stations  and  others  sinular 15 

To  telegraph  companies  in  reference  to  transmission  of  weather-report«  and 

the  erection  of  telegraph  lines,  &c 208 

To  boanls  of  trade,  chambers  of  commerce,  agricultural  societies,  Sec 207 

To  postmasters,  in  refei*ence  to  weather-hnlletins 759 

To  foreign  corre«])ondents,  relating  to  this  division  in  general  * 780 

To  foreign  oorrespotidents,  relating  to  simultaneous  reports 852 

To  volunteer  observers  throughout  the  United  States 2, 21 1 

General  and  si>ecial  orders,  and  circulars,  with  reference  to  this  division  ....  9, 718 

Miscellaneous 743 

Total 26,517 
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Signal  division. 

To  heads  of  departments  and  bureaus 215 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction,  and 

postof  Fort  Whipple,  Va 560 

Relating  to  recruiting  and  enlistment 417 

Answers  to  applications  for  enlistment  in  the  Signal  Service,  United  States 

Army 370 

General  and  special  orders,  and  circulars,  with  reference  to  this  division 2, 733 

Miscellaneous 371 

Total 4,666 

Property  diviHon, 

To  heads  of  departments  and  bureaus ^ 1,042 

To  manufacturers  and  others,  in  n*ference  to  instruments,  equipments,  &c  ..  1,486 
To  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted  men,  in 

reference  to  pro2)erty  and  money  accounts 10,616 

In  reference  to  quarterly  returns  of  officers 2,049 

Regarding  property  transferred  to  stations 3, 099 

Miscellaneous 5,293 

Total 23,585 

Aggregate 54,768 

RECEIVED. 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agriculture. 

From  heads  of  departments  and  bureaus v...  81 

Applications  for  the  establishment  of  new  stations : 52 

I^^om  telegraph  companies,  in  reference  to  the  transmission  of  weather-rei>orts 

and  the  construction  of  telegraph  lines,  &c 736 

From  non-commissioned  officers  in  charge  of  stations,  in  reference  to  their 

duties 11,434 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies 156 

l^m  foreign  correspondents,  relating  to  simultaneous  weather-reports 5,434 

From  volunteer  observers  throughout  the  United  States,  relating  to  observa- 
tions and  reports 5,390 

From  foreign  correspondents,  relating  to  this  division  in  general «...  29 

Reports  relative  to  instruction  of  non-commissioned  officers  and  assistants. ..  603 

Mailed  reports  from  non-commissione<l  officers  in  char^^e  of  stations 176, 985 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department^ 863 

Meteorolo^cal  charts,  abstracts  of  iournals,  forms,  &c.,  received  from  non- 
commissioned officers  in  charge  of  stations 45,230 

From  commercial  steamship  companies 376 

Reports  from  postmasters  throughout  the  United  States,  in  reference  to  weather 

bulletins  received  and  postea  by  them 157,014 

Miscellaneous 1,502 

Total 405,885 

Signal  division. 

From  heads  of  departments  and  bureaus 321 

Relating  to  duties  and  discipline  at  Signal-Service  school  of  instruction  and 

post  of  Fort  Whipple,  Va 652 

Relating  to  instructions  in  signaling  at  Fort  Whipple,  Ya.,  and  in  different 

military  departments 203 

Relating  to  recruiting  and  enlistment 1, 108 

Applications  for  enlistment  in  the  Signal  Service,  United  States  Army 519 

Miscellaneous (£25 

Total 3,42a 
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Property  dmeion,  % 

From  heads  of  departments  and  bnreans 1,277 

From  mauufactarers  and  others,  relating  to  instruments,  equipments,  &c 9^ 

From  officers,  concerning  property,  quarterly  returns,  &c 1, 674 

From  non-commissioned  officers  in  charge  of  stations  and  other  enlisted  men, 

relating  to  property  and  money  accounts 42,596 

Regarding  property  transferred  to  stations 4, 147 

Miscellaneous 5,701 

Total 56,329 

Aggregate 465,642 

Aggregate  sent 54,768 

Aggregate  received 465,642 

Aggregate  sent  and  received 520,410 

TahU  showing  the  number  of  dpher-worde  and  messages  sent  and  received  hif  telegraph  at  the 
central  offieSj  Washington^  D,  C,,from  July  1, 1877,  to  June  30,  1878: 

Cipher-words  of  weather-reports  sent 70,484 

Telegraphic  messages,  other  than  weather-reports,  sent 7, 563 

Cipher-words  of  weatiier-reports  received 732,338 

Cipher-words  of  special  river-reports  received 9,048 

Telegraphic  messages,  other  than  weather-reports,  received 14, 163 

• 


Paper  5. 


Table  showing  meteorological  data  furnished  from  the  records  of  the  office  of  the  Chief  Signal- 
Officer  of  the  Army,  t^on  the  request  of  the  applicants  named,  during  the  fiscal  year  ending 
June  30,  1878. 

Prof.  G.  T.  Kingston,  superintendent  of  the  meteorological  service  of  the  Dominion 
of  Canada,  Toronto,  Canada,  furnished,  monthly,  from  July  1,  1877,  to  June  30,  1878, 
with  a  table  of  barometric  and  themiometric  means  from  observations  taken  at  the 
stations  of  the  Signal  Service,  United  States  Army. 

Messrs.  W.  B.  Dana  &  Co.,  proprietors  of  the  Commercial  and  Financial  Chronicle, 
New  York  City,  furnished,  July  10,  1877,  with  a  statement  of  amount  of  rain-fall  at 
Cape  HatteraSy  North  Carolina,  from  June,  1876.  to  Maj',  1877,  inclusive. 

Messrs.  De  Ervende,  Wed.  J.  Van  Nelle,  Botterdam,  Holland,  furnished,  August  2, 
1877,  with  a  table  showing  amount  of  rain-fall  at  Baltimore,  Md.,  Cairo,  lU.,  Louis- 
ville, Ky.,  and  Nashville,  Tenn.,  from  January,  1876,  to  June,  1877. 

Mr.  \V.  P.  Speakmau^Lock  No.  4,  Washington  County,  Pennsylvania,  furnished 
monthly,  from  July  1,  1877,  to  June  30, 1878,  with  a  record  of  the  stages  of  water  in  the 
Monongahela  River  at  Pittsburgh,  Pa. 

Conmiander  L.  A.  Beardslee,  U.  S.  N.,  {\imished  August  15,  1877,  with  a  statement 
of  the  temperature  of  the  air  and  mean  temperature  at  Washington,  D.  C,  on  January 
13  and  27^  and  March  19,  1875,  November  25.  26,  and  27,  and  December  27,  1876,  and 
January  8.  20,  and  22,  March  8,  and  May  19,  1877. 

Mr.  William  A.  Graham,  superintendent  national  military  cemetery,  Madison,  Tenn.^ 
fnmished  August  23, 1877,  with  statement  of  amount  of  rain-fall  at  Nashville,  Tenn.f 
for  June,  July,  and  to  include  August  14,  1877. 

Dr.  W.  H.  Triplette,  Washington,  D.  C.,  furnished  August  29,  1877^  with  statement 
of  mean  monthly  barometer  ana  thermometer,  monthly  amount  of  ram-fall,  prevailing 
direction  of  wind,  and  total  monthly  movement  of  wind  at  Lake  City,  Fla.,  from  Sep- 
tember, 1871,  to  October,  1874,  and  at  Jacksonville,  Fla.,  from  Octolier,  1871,  to  July, 
1877. 

Dr.  W.  Gleitsmann,  Asheville,  N.  C,  frimished  September  11, 1877,  with  statement 
of  mean  monthly  temperature  and  humidity  and  amount  of  rain-fall  at  Aiken,  8.  C, 
from  October,  1876,  to  July,  1877,  inclusive. 

Lieut.  George  M.  Wheeler,  Corps  of  Engineers,  U.  8.  A.,  fnmished  on  September 22. 
1877,  with  a  record  of  hourly  observations  of  barometer,  corrected  for  temperature  and 
instmmental  error,  dry  and  wet  bulb  thermometers,  and  relative  humidity,  taken  at 
Red  Bluff,  Cal.,  between  7  a.  m.  and  6  p.  m.,  during  the  month  of  August,  1877.  On 
December  22,  1877,  with  record  of  observations  taken  at  7  a.  m.,  2  p.  m.,  and  9  p.  m., 
at  Denver,  Colo.,  from  the  10th  to  the  26th  of  June,  1877.    On  January  2, 1878,  with 
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record  of  barometer  corrected  for  temperature,  dry  and  wet  bulb  thermometers,  and 
relative  humidity,  at  Denver,  Colo.,  from  June  1  to  9,  and  from  June  27  to  December 


to  December  18,  1877.  On  January  21,  1878,  with  transcript  from  recortl  of  meteoro- 
logical observations  taken  at  Winnemucca,  Nev.,  from  July  1  to  November  4,  1877 ; 
at  Sacramento,  Cal.,  from  July  1  to  August  5,  and  from  October  19  to  28,  1877,  and  at 
Fort  Craig,  N.  Mex.,  from  July  9  to  November  15,  1877.  On  February  5,  1878,  record 
of  observations  of  barometer  corrected  for  temperature,  wet  and  dry  bulb  thermome- 
ters, and  relative  humidity  at  Denver,  Colo.,  and  Santa  F^,  N.  Mex.,  at  the  hours  of  7 
a.  m.,  2  p.  m.,  and  9  p.  m.,  from  May  20  to  June  1,  1877.  On  May  4,  record  of  barome- 
ter corrected  for  temperature,  dry  and  wet  bulb  tliermometers,  alid  relative  humidity, 
at  Winnemucca,  Nev,,  from  November  4  to  December  1,  1877,  inclusive,  at  7  a.  m.,  2  i", 
m.,  and  9  p.  m.  each  day. 

Prof.  Elias  Loomis^  Yale  College,  New  Haven,  Conn.,  furnished  September  26,  1877, 
with  table  showing  total  movement  of  wind  at  stations  of  Signal  Service  during  the 
year  1876. 

Mr.  G.  K.  Harrown,  Milwaukee,  Wis.,  furnished  September  28,  1877,  with  statement 
showing  mean  monthly  and  mean  annual  barometer  ttom  January,  1872,  to  July,  1877, 
inclusive,  at  Breckenridge,  Minn.,  Davenport,  Iowa,  Denver,  Colo.,  Duluth,  Minn., 
Keokuk,  Iowa,  Leavenworth,  Kans.,  Omaha,  Nebr.,  San  Diego,  Cal.,  San  Francisco, 
Cal.,  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn.;  for  Dodge  City,  Kans.,  from  October, 
1874,  Dubuque,  Iowa,  from  August,  1873,  North  Platte,  Nebr.,  from  October,  1874,  and 
Pike's  Peak,  Colo.,  from  November,  1873.  to  include  July,  1877.  On  October  3,  with 
statement  showing  monthly  and  annual  mean  temperature  at  Breckenridge,  Minn., 
Davenport,  Iowa,  Denver,  Colo.,  Dodge  City,  Kans.,  Dubuque,  Iowa,  Duluth,  Minn., 
Keokuk,  Iowa,  Leavenworth,  Kans.,  North  Platte,  Nebr.,  Omaha,  Nebr,,  Pike's  Peak, 
Colo.,  San  Diego,  Cal.,  Sau  Francisco,  cal..  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn., 
from  January,  1872,  to  July,  1877,  inclusive:  except  Breckenridge^  Minn.,  from  May  1, 

1872,  Dodge  City,  Kans.,  from  October  1,  1874,  Dubuque,  Iowa,  trom  August  1,  1873, 
North  Platte,  Nebr.,  from  October  1, 1874,  and  Pike's  Peak,  Colo.,  from  December  1, 1877. 
On  October  6,  with  statement  showing  monthly  and  annual  amount^)  of  rain-fall  at  sta- 
tions and  for  periods  mentioned  above.  On  November  13,  with  qtat<ement  of  prevail- 
ing direction  of  wind,  from  January,  1872,  and  monthly  maximum  and  minimum  tem- 
pei-atures  from  January,  1873,  to  July,  1877,  at  Breckenridge,  Minn.,  Davenport,  Iowa, 
Denver^Colo.,  Duluth,  Minn.,  Keokuk,  Iowa,  Leavenworth,  Kans.,  Omaha,  Nebr.,  San 
Diego, Cal.,  San  Francisco,  Cal.,  Saint  Louis,  Mo.,  and  Saint  Paul,  Minn.;  from  Octo- 
b€%r,  1874,  to  July,  1877,  at  Dodge  City,  Kans.,  and  North  Platte,  Nebr. ;  from  July, 

1873,  to  July,  1877,  at  Dubuque,  Iowa,  and  from  November,  1873,  to  July,  1877,  at  Pike's 
Peak,  Colo. 

Mr.  Alfred  M.  Mayer,  South  Orange,  N.  J.,  furnished  on  October  13, 1877,  with  state- 
ment showing  annual  mean  barometer,  thermometer  and  humidity,  total  rain-fall,  total 
movement  of  wind,  i)revailiug  direction  of  wind,  maximimi  and  minimum  temperatures 
and  range  of  temperature  from  1871  to  1876,  inclusive,  at  New  York  City. 

Mr,  John  S.  Brayton,  collector  of  the  port,  Norfolk,  Va.,  furnished  October  18,  1877, 
with  record  of  direction  of  the  wind  at  Cape  Henry,  Va.,  on  October  6,  1877. 

Messrs.  W.  B.  Dana  &  Co.,  proprietors.  Commercial  and  Financial  Chronicle,  New 
York  City,  furnished  monthly  rrom  October,  1877,  to  June,  1878,  inclusive,  with  records 
of  total  monthly  rain-fall,  monthly  maximum,  minimum,  and  mean  temperatures,  and 


Miss.,  Shreveport,  La.,  Memphis,  Tenn.,  Nashville,  Tenn.,  Galveston,  Tex.,  Indianola, 
Tex.,  and  Corsicana,  Tex. 

Dr.  L.  C.  Butler,  Essex,  Vt.,  furnished  October  22,  1877,  with  statement  showing 
monthly  mean  temperatures  for  1873,  1874  and  1875,  and  monthly  mean  barometer, 
corrected  for  temperature  and  instrumental  error^  monthly  range  of  barometer,  mean 
relative  humidity,  number  of  days  on  which  rain  or  snow  fell  in  each  month,  and 
monthly  amount  of  rain-fall  and  melted  snow  for  the  year  1875,  at  Burlmgton,  Vt.  On 
May  9.  1878,  with  statement  showing  monthly  mean  barometer,  thenuometer,  and 
humidity,  ijaonthly  range  of  barometer,  total  monthly  amount  of  rain-fall  and  number 
of  days  in  each  month  on  which  rain  or  snow  fell  during  the  year  1876,  at  Burling- 
ton, Vt. 

Prof.  A.  Guyot,  Princeton  College,  Princeton,  N.  J.,  furnished  October  22,  1877,  with 
statement  showing  original  readings  of  barometer,  and  attached  and  exposed  ther- 
mometers at  Salt  Lake  City.  Utah,  Santa  F^,  N.  Mex.,  Virginia  City,  Mont.,  Chevenne, 
Wyo.,  and  Denver  and  Pike's  Peak,  Colo.,  from  July  1  to  September  4,  1877,  inclusive. 

Dr.  W.  C.  Van  Bibber,  Baltimore,  Md.,  furnished  October  30,  1877,  with  statement 
showing  mean  annual  temperature,  average  annual  movement  of  wind,  prevailing 
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direction  of  wind,  and  maximum  and  minimnm  temperatures  at  Baltimore,  Md.,  for 
the  years  1872  to  1876,  inclusive. 

Mr.  C.  P.  Dana,  Rock  Island,  III.,  fumislied  on  November  3,  1877,  witli  a  transcript 
of  all  meteorological  observations  taken  at  the  station  of  the  Signal  Service  at  Daven- 
port, Iowa,  on  October  17,  18,  19  and  20,  1877. 

Mr.  Henry  Gannett,  topographer,  Washington,  D.  Cftimished  November  8,  1877, 
with  record  of  original  readings  of  barometer,  and  attached  and  exposed  thermometers, 
with  instrumental  error  of  barometers  nsed  and  their  elevation  above  determined 
points;  observations  taken  at  Cheyenne,  Wyo.,  and  Salt  Lake  City,  Utah,  at  7  a.  m., 
2  p.  m.  and  9  p.  m.  (local  time)  daily,  during  months  of  June,  July,  August  and  Sep- 
tember, 1877.  On  January  8,  1878,  with  record  of  monthly  mean  pressure  and  tempera- 
ture during  months  of  June,  July,  August  and  September,  1872,  at  Corinne,  Utah, 
and  original  readings  of  barometer  and  attached  and  exposed  thermometers  at  Salt 
Lake  City,  Utah,  during  the  mouth  of  October,  1877. 

Mr.  B.  S.  Benson,  Baltimore,  Md.,  furnished  on  November  9,  1877,  with  record  of 
maximum  velocity  of  wind  during  month,  average  hourly  velocity,  total  number  of 
miles  and  prevailing  direction  of  wind  during  month  at  Davenport,  Iowa,  Dubuque, 
Iowa,  Keokuk,  Iowa,  Dodge  City,  Kans.,  and  Leavenworth,  Kans.,  from  January,  1874, 
to  September,  1877,  inclusive. 

Mr.  John  Nichols,  civil  engineer,  Chicago,  111.,  ftmiished  November  20,  1877,  with 
charts  of  oscillations  of  the  Mississippi  River,  at  Davenport,  Iowa,  for  the  years  1873, 
1874,  1875  and  1876. 

Mr.  Harrison  Johnson,  Omaha,  Nebr..  furnished  November  23,  1877,  with  statement 
of  monthly  mean  temperature,  monthly  and  annual  amounts  of  rain-fall,  maximum 
and  minimum  temperature  in  each  month,  and  monthly  range  of  temperature  at 
Omaha,  Nebr.,  during  the  years  1874, 1875  and  1876,  and  to  include  October,  1877, 

Mr.  Henry  J.  Bowditch,  Boston,  Mass.,  furnished  November  24,  1877,  with  a  record 
of  the  tri-daily  telegrai)hic  series  of  observations  taken  at  the  Signal  Service  station 
of  observation  at  Burlington,  Vt.,  from  July  20  to  September  30,  1877,  inclusive. 

Mr.  A.  8.  Packard,  jr.,  secretary  of  the  United  Stat-es  Entomological  Commission, 
Salem,  Mass.,  fiimished  November  24,  1877,  with  statement  of  monthly  mean  temjjer- 
ature  and  relative  humidity,  prevailing  direction  and  total  monthly  movement  of 
wind  at  Fort  Benton,  Mont.,  from  December,  1871,  to  July,  1876;  at  Pembina,  Dak., 
from  March,  1873,  to  October,  1877 ;  at  Salt  Lake  City,  Utah,  from  March,  1874,  to 
October,  1877;  at  Bois6  City,  Idaho,  from  July,  1877.  to  October,  1877;  at  Yuma, 
Ariz.,  from  October,  1875,  to  September,  1877;  at  Bismarck,  Dak.,  Breckinridge, 
Minn.,  Cheyenne,  Wyo.,  Davenport,  Iowa,  Denver,  Colo.,  Dodge  City,  Kans.,  Fort 
(vibson,  Ind.  Ter.,  Fort  Sully,  Dak.,  Keokuk,  Iowa,  Leavenworth,  Kans.,  North  Platte, 
Nebr.,  Omaha,  Nebr.,  Saint  Paul,  Minn.,  Santa  F^,  N.  Mex.,  and  Yankton,  Dak., 
from  January  to  October,  1877,  inclusive. 

Mr.  O.  S.  McNeill,  Davenport,  Iowa,  furnished  December,  8,  1877,  with  meteorologi- 
cal 8uinmar>'  from  December,  1876,  to  November,  1877,  inclusive,  monthly  amount  of 
rain-fall  and  greatest  daily  rain-fall,  during  the  years  1871,  1872, 1873,  1874,  1875,  1876, 
and  ix)  include  November,  1877,  and  means  for  each  season  in  the  year,  beginning  with 
December,  1876,  and  ending  with  November,  1877,  at  Davenport,  Iowa. 

Messrs.  Scudder  and  Carter,  New  York  City,  furnished  December  11,  1877,  with  rec- 
ord of  direction  and  velocitv  of  wind  and  state  of  weather  at  New  Haven  and  New 
London,  Conn.,  at  last  observation  of  November  11,  and  two  first  morning  observa- 
tions of  November  12,  1876. 

Dr.  C.  H.  Wilkinson,  Galveston,  Tex.,  furnished  December  12,  1877.  with  statement 
of  monthly  mean  humidity  at  Galveston,  Tex.,  New  Orleans,  La.,  Mooile,  Ala.,  Jack- 
sonville, Fla.,  Savannah,  Ga.,  and  Charleston,  S.  C,  from  January,  1875,  to  Novem- 
ber, 1877,  inclusive. 

Maj.  F.  U.  Farquhar,  United  StatesCorpsof  Engineers,  Saint  Paul,  Minn.,  furnished 
December  18, 1877,  with  record  of  daily  rea<iings  of  river  gauges  at  Saint  Louis,  Mo., 
Keokuk,  Iowa,  Dubuque,  Iowa,  La  Crosse,  Wis.,  and  Saint  Paul,  Minn.,  from  August 
1,  1877,  until  close  of  navij^ation.  On  April  17, 1878,  with,  statement  of  monthly  rain- 
fall at  La  Crosse,  Wis.,  Saint  Louis,  Mo.,  Dubuque,  Iowa,  and  Keokuk,  Iowa,  from 
July,  1876,  to  December,  1877,  inclusive. 

Medical  Inspector  George  Peck,  U.  S.  N.,  furnished  January  3,  1878,  with  record  of 
monthly  mean  relative  humidity  at  Key  West,  Fla.,  duriug  ttie  years  1872  and  1873. 

Mr.  W.  J.  Wilmer,  Baltimore,  Md.,  furnished  Januar>^  10,  1878^  with  record  of  daily 
mean  temperature  from  January,  1872,  to  December,  1877,  at  Washington,  D.  C. 

Mr.  J.  L.  McWhorter,  chairman  of  the  meteorological  committ'ee  of  tlie  board  of 
tra^le,  Oswego,  N.  Y.,  furnished  January  28,  1878,  with  a  roconl  of  temperature  and 
Ktate  of  weather  at  tri-daily  telegraphic  observations  duriug  the  months  of  March  and 
A|>ril,  1877,  at  Signal-Service  station  of  observation  at  New  Orleans,  La. 

Mr.  Speer,  No.  34  Warren  street.  New  York  City,  furnished  January  29, 1878,  with  a 
reconl  of  total  number  of  miles  traveled  by  the  wnnd  at  Cleveland,  Ohio,  Toiodo,  Ohio, 
Baffialo,  N.  Y,,  and  New  York  City,  during  the  twenty-four  hours  ending  12  m.,  Decem- 
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ber  5,  1873,  and  certified  copies  of  anemometer  record  sheets  from  those  stations  for  the 
same  period. 

Mr.  B.  F.  Bedortha,  Buffalo,  N.  Y.,  fnmished  February  1, 1878,  with  record  of  high- 
est velocities  attained  by'  the  wind  on  tlie  summit  of  Mount  Washington,  N.  H.,  for 
each  month  from  July,  1873,  to  December,  1877^  inclusive. 

Mr.  William  T.  Hallett,  New  York  City,  furmshed  Febniary  4j  1878,  with  record  of 
monthly  mean  temperature  at  Memphis,  Tenn.,  and  New  York  City,  for  January,  Feb- 
ruary and  March,  1876,  and  October,  November  and  December,  1877. 

Mr.  E.  M.  Hunt,  corresponding  secretary  of  the  New  Jersey  State  Board  of  Health, 
Metuchin,  N.  J.,  fiunished  Februarj"  16,  1878,  with  a  record  of  meteorological  ob- 
servations taken  at  Signal-Service  station  of  observation  at  Cape  May,  N.  J.,  during 
the  month  of  January,  1878. 

Mr.  L.  M.  Hofiman,  Washington,  D.  C,  ftimished  February  19,  1878,  with  a  record 
of  direction  of  wind  and  state  of  weather  at  Washington,  D.  C,  from  November  22  to 
November  27,  1875,  inclusive. 

Capt.  M.  R.  Brown,  Corps  of  Engineers,  U.  S.  A.,  Port  Eads,  South  Pass,  La.,  fur- 
nished weekly  with  river  reports  from  New  Orleans,  La.,  Vicksburg,  Miss.,  Nashville, 
Tenn.,  Cincinnati,  Ohio,  Pittsburgh,  Pa.,  Louisville,  Ky.,  Cairo,  lu.,  Yankton,  Dak., 
Leavenworth,  Kans.,  Little  Rock,  Ark.,  Shreveport,  La.,  Keokuk,  Iowa,  and  Saint 
Louis,  Mo.,  from  January  1  to  June  30,  1878. 

Brig.  Gen.  Benjamin  Alvord,  Paymaster-General,  U.  8.  A.,  furnished  with  record  of 
monthly  rain-fall  at  Corinne,  Utah,  from  July,  1871,  to  March,  1874,  inclusive,  and  at 
Salt  Lake  City,  Utah,  from  March,  1874,  to  January,  1878,  inclusive. 

Mr.  T.  R.  Butler,  president  of  the  Sixth  Avenue  Railroad  Company,  New  York  City, 
frimished  March  4,  1878,  with  record  of  daily  maximum  and  minimum  temperatures 
at  Albany,  N.  Y.,  during  months  of  January  and  February,  1877  and  1878,  and  Decem- 
ber, 1876  and  1877. 

Mr.  J.  J.  Boyd,  Milwaukee,  Wis.,  furnished  March  6,  1878,  with  record  of  monthly- 
amount  of  rain-fall  at  Bismarck,  Dak.,  from  October,  1874,  to  January,  1678,  inclu- 
sive. 

Capt.  C.  P.  Patterson,  Superintendent  United  States  Coast  Survey,  furnished  March 
6,  1878,  with  record  of  daily  maximum,  minimum,  and  mean  temperatures  at  Island 
of  Saint  Paul,  Alaska,  from  July  1  to  September  2,  1876;  record  of  barometer,  ther- 
mometer, rain-fall,  and  prevailing  direction  of  wind  at  same  jdace  for  July  and  Au- 
gust, 1876;  record  of  maximum,  minimum,  and  mean  temperature  at  Saint  Michaels, 
N'orton  Sound,  Alaska,  from  July  1,  1876,  to  June  30^  1877,  and  record  of  barometer, 
thermometer,  rain-fall,  and  prevailing  direction  of  wind  at  Saint  Michaels  frt)m  July, 
1876,  to  June,  1877,  inclusive. 

Mr.  C.  M.  Parks,  Washington,  D.  C,  fiimished  March  8^  1878,  with  statement  of 
mean  barometer,  thennometer,  and  humidity,  total  rain-fall,  maximum  and  mini- 
mum temperature,  i)revailing  oirection  of  wind,  total  movement  of  wind,  maximum 
velocity  of  wind,  number  of  days  on  which  rain  or  snow  fell,  and  range  of  temper- 
ature, at  Salt  Lake  City,  Utah,  for  each  month  in  the  year  1877. 

Messrs.  Davis  &  Murphy,  contractors,  Washington,  D.  C,  furnished  March  11, 1878, 
with  record  of  rain-fall  at  Washington,  D.  C,  during  the  months  of  September,  Octo- 
ber, November,  and  December,  in  the  years  1873, 1874,  1875,  1876  and  1877 ;  also,  copy 
of  record  of  Draper's  self-registering  rain-gauge  at  office  of  the  Chief  Signal-OfficeV 
of  the  Army,  Washington,  D.  C,  covering  the  period  from  September  1  to  December 
31,  1877. 

Mr.  S.  J.  Oilman,  land  commissioner,  Kansas  Pacific  Railroad,  Salina,  Kans.,  fur- 
nished March  14,  1878,  with  record  of  monthly  amount  of  rain-fall  at  Leavenwortli, 
Kans.,  from  September,  1871,  to  February,  1878,  and  at  Do<lgo  City,  Kans.,  from  Octo- 
ber, 1874,  to  February,  1678,  inclusive. 

Messrs.  Bancroft  &  Co.,  San  Francisco,  Cal.,  fumisheil  March  18,  1878,  with  reconl 
of  amount  of  rain-fall  at  San  Diego,  Cal.,  from  November,  1871,  to  February,  1878. 

Dr.  C.  E.  Cady,  Philadelphia,  Pa.,  furnished  Ajiril  1, 1878,  with  record  of  daily  mean 
temperature,  humidity,  and  movement  of  wind  from  May  15  to  31,  lb77,  inclusive,  and 
frrom  October  15  to  31,  1877,  inclusive;  also  monthly  mean  temperature  and  humidity, 
and  total  and  mean  monthly  movement  of  wind,  during  the  monlhs  of  June,  July, 
August  and  September,  1877,  at  Atlantic  City,  Bamegat,  and  Cape  May,  N.  J. 

Mr.  H.  W,  Farley,  Chicago,  III.,  furnished  March  i^,  1878,  with  recom  of  prevailing 
direction  of  wind  and  total  movement  of  wind  (monthly)  at  Omaha,  Nebr.,  frx)m  Jan- 
uary, 1876,  to  December,  1877,  inclusive. 

Messrs.  Thomas  &  Bird,  Porthand,  Me.,  fnmished  on  April  1,  1878,  with  record  of 
direction  and  velocity  of  wind  and  state  of  weather  at  Wood's  Holl,  Mass.,  at  each 
observation  taken  at  the  Signal-Service  station  of  observation  at  that  point  from  11.26 
p.  m.  of  February  18  to  12.26  p.  m.  of  February  20,  1878;  also,  on  April  9,  1878,  with 
reconl  of  direction  and  velocity  of  wind  at  Wood's  Holl,  Mass.,  on  February  19,  1878. 

Col.  S.  T.  Abert,  United  States  Civil  Engineer,  Washington,  D.  C,  furnished  April 
9,  1878,  with  record  of  gales  on  the  North  Carolina  coast  during  the  years  1876  and  1877. 
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Bear- Admiral  R.  H.  Wyman,  U.  S.  N.,  Washington,  D.  C,  furnished  May  1,  1878, 
with  record  of  monthly  niean  harometer  at  Boston,  Mass.,  New  York  City,  Phila<lel- 
phia,  Pa.,  and  Norfolk,  Va.,  from  Januaiy,  1871,  to  March,  1878,  and  at  Washington, 
D.  C,  fix)m  January,  1871,  to  April,  1878,  inclusive. 

Capt.  W.  S.  Stanton,  Corjis  of  Engineers,  U.  S.  A.^  headquarters  Department  of  the 
Platt«,  Omaha,  Nebr.,  fiimished  on  May  1,  1878,  with  record  of  barometer  (original 
readings  and  corrected)  and  attached  and  exposed  thermometers  at  Cheyenne,  Wj'o., 
from  July  10  to  November  3, 1877,  inclusive,  at  9.44,  7,  and  10.09  a.  m.,  and  2,  2.44,  and 
9  p.  m.,  each  day.  On  June  13,  1878,  with  record  of  wet^-bulb. thermometer  at  Chey- 
enne, Wyo.,  from  July  10  to  November  3,  1877,  at  six  daily  observations.  On  June 
25,  1878,  with  recent  of  original  readings  of  barometer  and  attached  and  dry  and  wet 
bulb  thermometers  firom  May  20  to  May  25,  1878,  inclusive,  at  each  of  the  seven  daily 
obs<*rvations  taken  at  the  Signal-Service  station  at  Cheyenne,  Wyo. 

Lieut.  Robert  Loudon,  Fifth  United  States  Cavalry,  Fort  D.  A.  Russell,  Wyo.,  fur- 
nished, May  1,  1878,  with  reconl  of  mean  daily  and  monthly  humidity  at  Cheyenne, 
Wyo.,  and  Washington,  D.  C,  from  November  1,  1877,  to  March  31,  1878. 

Pennsylvania  Railroad  Company,  Philadelphia,  Pa.,  furnished  May  7,  1878,  with 
record  of  maximum,  minimum,  and  mean  temperatnrt»8,  mean  relative  humidity,  and 
number  of  rainy  days  for  each  month  from  Januarj',  1874,  to  December,  1877,  inclusive, 
at  Atlantic  City,  Bamegat,  and  Cape  May^  N.  J.,  and  Philadel^»hia,  Pa. 

Mr.  Wm.  H.  Condon,  Chicago,  III.,  furnished.  May  9,  1878,  with  record  of  direction  * 
and  velocity  of  wind  at  midnight  observation  of  August  9,  1872,  at  Esoanaba,  Mich. 

Mr.  E.  M.  Hunt,  corres^iondmg  secretary  of  the  New  Jersey  State  board  of  health,, 
funiishe^l,  May  18, 1878,  with  a  record  of  observations  taken  at  Signal-Service  station  at 
Cape  May,  N.  J.,  during  the  month  of  April,  1878. 

Mr.  Albert  C.  Savage,  Fremont,  Dodge  Coimty,  Nebraska,  .furnished.  May  24,  1878,. 
with  record  of  total  monthly  rain-fall  at  Omaha,  Nebr.,  foreach  mouth  from  September, 
1871,  to  Ai)ril,  1878,  inclusive. 

Lieut.  D.  A,  Lyle,  Onlnance  Corps,  United  States  Army,  Sandy  Hook,  N.  J.,  fur- 
nished, May  29,  1878,  with  record  of  hourly  velocity  of  wind  at  Sandy  Hook,  N,  J.,  on; 
Alay  7,  8,  lO,  11,  13  and  14,  1878. 

Mr.  John  L.  Wilson,  Easton,  Pa.  furnished,  June  5,  1878,  with  statement  showing; 
annual  amounts  of  rain-fall  from  1825  to  1867  at  Philadelphia,  Norristown,  Morrisville, 
and  Easton,  Pa.,  and  Lambertville,  N.  J.,  and  amounts  of  rain-fall  at  Philadelphia,  Pa., 
for  the  years  1871  to  1877,  inclusive. 

The  niayor  of  Savannah,  Ga.  (for  Commander  C.  8.  Norton,  U.  8.  N.,  light-house 
inspector)*  furnished,  Jime  7,  1878,  with  recoixl  of  number  of  days  on  which  fog  was- 
reported  at  United  States  Signal-Service  station  on  Tybee  Island,  Georgia,  from  June 
11,  1874,  to  April  30,  1878. 

Messrs.  Gieske  &  Niemann,  Baltimore,  Md.,  furnished,  June  11,  1878,  with  record  of' 
monthly  amounts  of  rain-fall  at  Louisville,  Ky.,  from  October,  1871,  to  May,  1878,  in- 
clusive. 

Mr.  F.  C.  Brunck^  Buffalo,  N.  Y.,  furnished,  June  19, 1878,  with  record  of  mean  max- 
imum temperature  m  the  months  of  January  and  July,  1871  to  1877,  inclusive,  at  Al- 
bany, N.  Y.,  Boston,  Mass.,  Chicago,  III.,  Detroit,  Mich!,  Los  Angeles,  Cal.,  Milwaukee,. 
Wis*.,  Phila<lelphia,  Pa.,  San  Francisco,  Cal.,  Omaha,  Nebr.,  and  Saint  Louis,  Mo.;  also- 
annual  mean  temperature  during  the  years  1871  to  1877,  inclusive,  and  monthly  mean 
temperature  duriug  the  months  of  January,  February,  July,  and  August  in  the  same* 
years,  and  January  and  February,  1878,  at  Buffalo,  N.  Y. 

Note. — ^The  foregoing  table  exhibits  only  the  data  furnished  directly  from  the  cen- 
tral office  at  Washington.    Applications  were  constantly  being  made  during  the  yearr 
for  local  data  to  the  observers  in  charge  of  the  different  stations  throughout  the  United. 
States,  and  which,  by  direction  of  the  Chief  Signal-Officer,  were,  in  most  cases,  sup- 
plied. 


Paper  6. 
List  of  publications  received  during  th^  fiscal  year  ended  June  30,  1878. 

Anales  del  Ministerio  de  Fomento  de  la  Reptiblica  Mexicana.    Tomo  1.    Marzo  de  1877*. 
Astronomische,  Magnetische  und  Meteorologisehe  Beobachtungen  an  der  K.  K.  SteniT- 

warte  zu  Prag  im  Jahre  1876.    Von  Carl  Hornstein.     Pra^,  1877. 
Supplemento  alia  meteorologia  Italiana.    Anno  1876.     Fascicolo  IV.     Roma,  1877. 
Deutsche  Seewarte.    Monatliche  Obersicht  der  Witterung.    December,  1876-Septem- 

ber,  1877. 
(Publieationsof  the  Egyptian  General  Staff.)    Provinces  of  the  Equator.     Summary 

of  Iett43r8  and  reports  of  His  Excellency  the  Governor-General.    Cairo,  1877. 
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Quarterly  Weather  Report  of  the  Meteorological  Office,  London.  Part  IV,  October — 
December,  1874.    Part  I,  January — March,  1875. 

Papers  and  Proceedings  and  Report  of  the  Royal  Society  of  Tasmania  for  1875. 

Tables  for  the  reduction  of  meteorological  observations  in  India.  By  H.  F.  Blandford. 
Calcutta,  1876. 

Instructions  to  M^^teorological  Observers  in  India,  being  the  first  part  of  the  Indian 
Meteorologists'  Vade-Mecum.  '  By  Hiuiry  F.  Blaudfonl.     Calcutta,  1876. 

Meteorology  of  India;  second  part  of  Indian  Met^jorolo^ists'  Vade-Mecum. 

Die  Monsune  nnd  das  Ktima  Indiens.     Vou  Dr.  A.  Waeikof.     Singapore,  Juni  1876. 

Reports  on  the  Meteorological,  Magnetic,  and  other  Observatories  of  the  Dominion  of 
Canatia  for  the  year  1876,     Ottawa,  1877. 

Hourly  Readin;^s  from  the  Self-recording  Instruments  at  the  Seven  Observatories  in 
connection  with  the  Meteorological  Office,  London.    January — September,  1877. 

Daily  Weather  Reports  of  the  Meteorological  Office,  London.  January  l—JuneSO, 
1877,  and  July  1— December  31, 1877. 

On  the  Physical  Explanation  of  the  Inequality  of  the  Two  Semi-diurnal  Oscillations  of 
Barometric  Pressure.  By  Henry  F.  Blandford.  (Pamphlet.)  Read  August  2, 
1876. 

Report  on  the  Administration  of  the  Meteorological  Department  of  the  Government  of 

.    India  in  1875-76. 

Report  on  the  Meteorology  of  India  in  1875.     By  Henry  F,  Blandford. 

Results  of  Meteorological  and  Magnetical  Observations  at  Stonyhurst  College  Observ- 
atory for  1876. 

Quarterly  Journal  of  the  Meteorological  Society,  London.  July,  1877,  and  October, 
1877. 

Meteorological  Observations  at  Stations  of  the  Second  Order  for  the  year  1876.  Part; 
1.    January — August.     London,  1877. 

Proceedings  of  the  Belfast  Natural  History  and  Philosophical  Society  for  the  session 
of  1876-77.     Belfast,  1877. 

Report  of  the  Meteorological  Committee  of  the  Royal  Society  for  the  Period  of  Seven- 
t-een  Months,  ending  May  31,  1877. 

An  improved  form  of  Mercurial  Barometer.     By  Richard  Eaton  Power. 

Negretti  &  Zambra's  Encycloptedic,  Illustrated  and  Descriptive  Catalogue  of  Instra- 
ments.     London . 

A  Treatise  on  Meteorological  Instnmients.     By  Negretti  &  Zambra.     London,  1864. 

Results  of  Astronomical  Observations  made  at  the  Royal  Obsers-atory,  Cape  of  Good 
Hope,  during  the  year  1874,  under  the  direction  of  Edward  James  Stone,  M.  A- 
Cape  Town,  1877. 

Tenth  Annual  Report  of  the  Department  of  Marine  Fisheries  for  the  fiscal  year  ended 
June  30,  1877.     Ottawa,  1878. 

Sujpplement  to  the  Tenth  Annual  Report  of  the  Department  of  Marine  and  Fisheries, 
ior  the  fiscal  year  ended  30th  June,  1877,  being  a  list  of  lights  on  the  coasts,  rivers, 
and  lakes  of  the  Dominion  of  Canada,  on  the  3l8t  day  of  December,  1877.  Ottawa, 
1878. 

Snuspots  and  Rain-fall,  by  Charles  Meldnim.     (Pamphlet.)    Mauritius . 

Stonyhurst  College  Observatory — ,  Results  of  Meteorological  and  Magnetical  Obser- 
vations, 1877. 

Indian  Meteorological  Memoirs,  being  occasional  discussions  and  compilations  of 
meteorological  data  relating  to  India  and  the  neighboring  countries,  published  un- 
der the  direction  of  Henry  F.  Blandford.     Vol.  1,  Part  I.     Calcutta,  1876. 

Report  of  the  Vizagapatam  and  Backergunge  Cyclones  of  October,  1876.  By  J.  Elliot, 
Calcutta,  1877. 

Astronomical  Obsei'vations  made  at  the  Royal  Observatory,  Edinburgh.  By  Piazzi 
Smyth.     Vol.  XIV,  for  1870-77.     Edinburgh,  1877. 

.Results  of  Meteorological  Observations  made  at  the  Radclifife  Observatory,  Oxford,  in 
the  year  1875,  under  the  superintendence  of  the  Rev.  Rolit.  Maine.     Oxford,  1878. 

faistrnctions  to  obsen-ers  connected  with  the  Meteorological  Service  of  the  Dominion 
of  Canada.     By  G.  T.  Kingston,  M.  A.     Toronto,  1878. 

Meteorological  Observations  at  stations  of  the  second  onler,  for  the  year  1876.  Part  II, 
Sep— -Dec,  with  the  Annual  Siuimiaries,  compiled  for  the  Quarterly  Weather  Ritporta, 
published  by  direction  of  the  Meteorological  Council.     London,  1878. 

Journal  of  the  Royal  United  Service  Institution,  No,  XC V,  Vol.  XXII,  1878,  and  appen- 
dix to  Vol.  XXI.     London,  1878. 

Magnetic  Observations  taken  during  the  Transit  of  Venus  Expedition  to  and  from 
Kcrguelen  Island.     By  the  Rev.  S.  J.  Perry,  F.  R.  S. 

Sussex  Meteorology,  for  the  years  1871,72,73.  By  Fred.  Ernest  Sawyer.  (3  pam- 
phlets. )  * 

Why  the  barometer  does  not  always  indicate  real  vertical  pressure.  By  Robert  Ten- 
nent.    (Pamphlet.) 
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« 

On  the  Meteorological  Observations  made  in  the  Norwegian  Deep-Sea  Research  Expe- 
dition, in  the  summers  of  1876  and  1877.    By  Prof.  H.  Mohn.     (Pamphlet.) 

Proceedings  of  the  Lit-erarv  and  Philosophical  Society,  of  Liverpool,  during  the  sixty- 
sixth  session,  1876-77,  No.  XXXI. 

The  Argentine  Republic,  written  in  German.  By  Ricjiard  Napp,  assisted  by  several 
fellow  writers,  for  the  Central  Argentine  Commission,  on  the  Centenary  Exhibition 
at  Philadelphia.    Buenos  Ayres.  1876. 

Annual  Report  upon  the  Geograpiiical  Surveys  west  of  the  One  hundredth  meridian, 
in  California,  Nevada,  Utah,  Colorado,  Wyoming,  New  Mexico,  Arizona,  and  Mon- 
tana.    By  Lieut.  Geo.  M.  Wheeler,  U.  S.  A.,  with  Topographical  Atlas. 

Annual  Report  of  the  Smithsonian  Institution  for  1876. 

Report  upon  United  States  Geographical  Surveys  west  of  the  One  hundredth  meridian, 
in  charge  of  First  Lieut.  Geo.  M.  Wheeler.  Vol.  IV.  Paleontology.  Washington, 
D.  C. 

Preliminary  report  upon  a  reconnaissance  through  Southern  and  Southeastern  Nevada, 
maile  in  1869,  by  First  Lieut.  Geo.  M.  Wheeler.     Washington,  D.  C. 

Rules  and  regulations  for  the  government  of  the  Ordnance  Department.  Washing- 
ton, D.  C,  1877. 

On  the  Larval  Characters  and  Habits  of  the  Blisterbeetles  belonging  to  the  Genera 
Macrobasis  Lee,  and  £x)icauta  Fabr.,  with  remarks  on  other  species  of  the  Family 
MelvoidflB.     By  Charles  V.  Riley. 

Profe^onal  papers  of  the  Engineer  Department  United  States  Army,  No.  IB.  Report 
of  the  Geological  Exploration  of  the  Fortieth  Parallel,  by  Clarence  King.  Wash- 
ington, 1877. 

American  Ephemeris  and  Nautical  Almanac  for  the  years  1878  and  1880. 

Annual  Report  of  the  Director  of  the  Harvard  College  Observatory,  presented  to  the 
visiting  committee  November  26, 1877.     By  Prof.  Edward  C.  Pickering  (Pamphlet.) 

Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences.  Vol.  IV,  Part  1. 
New  Haven.  1877. 

Meteorological  Tables  and  Climatology  of  Vermont,  with  maps  showing  the  rain-fall ; 
also,  suggestions  and  directions  about  foretelling  storms.  By  Hiram  A.  Cutting, 
M.  D.    Montpelier,  1877. 

Annual^  Report  of  the  Quartermaster-General  to  the  Secretary  of  War,  for  the  fiscal 
year  ending  June  30,  1877. 

Annual  Report  of  the  Commissary-General  to  the  Secretary  of  War,  for  the  fiscal  year 
ending  June  30,  1877. 

Annual  Report  of  the  Surgeon-General  Unit-ed  States  Army,  1877.     (Pamphlet.) 

Annual  Report  of  the  Paymaster-General  of  the  Army,  1877.    (Pamphlet.) 

Annual  Report  of  the  Secretary  of  War,  for  the  year  ending  June  30, 1877.     (Pamphlet. ) 

Annual  Report  of  the  Register  of  the  Treasury,  for  the  fiscal  year  ended  June  30, 1877. 
(Pamphlet.) 

Annual  Report  of  the  Commissioner  of  Agriculture  to  the  President,  November,  1877. 
(Pamphlet. ) 

Aunnal  Report  of  the  Commissioner  of  Internal  Revenue,  for  the  fiscal  year  ended 
June  30,  1877.     (Pamphlet.) 

Aunnal  Report  of  the  Postmaster-General  of  the  United  States,  for  the  fiscal  year 
ended  June  30,  1877.     (Pamphlet.) 

Twelfth  Annual  Report  of  the  Iowa  lustitution  for  the  Education  of  the  Deaf  and 
Dumb,  at  Council  Bluffs,  for  the  years  1876  and  1877.     Des  Moines,  1877. 

Annual  Report  of  the  Chief  of  Engineers  for  the  year  1877.    Part«  1  and  2. 

Contributions  to  the  History  of  Medical  Education  and  Medical  Institutions  in  the 
United  States  of  America,  1876,  prepared  for  the  United  States  Bureau  of  Educa- 
tion by  N.  S.  Davis.     Washington,  1877. 

Thirt'centh  and  Fifteenth  Annual  Reports  of  the  Massachusetts  Agricultural  College. 
1876  and  1878. 

Twenty-ninth  Annual  Report  of  the  Cincinnati  Chamber  of  Commerce  and  Merchants' 
Exchange  for  the  year  ending  August  31,  1877.     Cincinnati,  1877. 

Annual  Report  of  the  Secretary  of  the  Interior  on  the  Operations  of  the  Department 
for  the  fiscal  year  ending  June  30^  1877.    Washington,  1877. 

Meteorological  Method.     By  Wm.  Blasius.     (Pamphlet.) 

List  of  Light-Houses,  Lighted  Beacons,  and  Floating  Lights  on  the. 

List  of  Beacons,  Buoys,  Monuments,  and  other  day-mar&  in  the  First  to  Thirteenth 
Light-House  Districts.    Washington,  1877-78. 

Annual  Report  of  the  Light-House  Board  to  the  Secretary  of  the  Treasury  for  the  fiscal 
year  ending  June  30,  1877. 

Proceedings  of  the  Davenport  Academy  of  Natural  Sciences.    Vol.  2.    Part  1. 

United  States  Geographical  Surveys  West  of  the  100th  Meridian  by  Lieut.  Geo.  M. 
Wheeler,  Corps  of  Engineers,  U.  S.  Army,  in  charge.  Vol.  II.  Astronomy  and  Baro- 
metric Hypsometry.    Washington,  1877. 
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Report,  of  th6  Commissioner  of  Education  for  the  year  1876.    Washington,  1878. 

Twentieth  Annual  Report  of  the  Corporation  of  the  Chamber  of  Commerce  of  the  State 
of  N.  Y.  for  the  year  1877-78.     N.  Y.,  1878. 

Report  of  the  Denver  Board  of  Trade,  showing  the  Business  of  Denver  and  the  In- 
dustrial Product  of  Colorado  for  1877.     Denver,  1878. 

Report  of  the  Harbor  Commissioners  of  the  port  of  Norfolk  and  Portsmouth.  Nor- 
folk, 1878. 

The  Relation  of  the  Navy  to  the  Commerce  of  the  U.  S.  A  letter  written  by  request 
to  the  Hon.  Leopold  Morse.  By  W.  Shufeldt,  Commander  U.  S.  N.  Washington, 
1878. 

Reduction  of  the  Barometer  to  the  Sea-Level  with  tables,  by  Charles  Carpmeal.  To- 
ronto, 1878. 

Analles  del  Ministerio  de  Fomento  de  la  Republica  Mexicana.  Tomo  I;  Marzo  de 
1877;  Avril  de  1877.    Tomo  II,  Mayo  h  Octubre,  1877.    Mexico,  1877. 

Ministerio  de  Fomento  do  la  Republica  Mexicana  Boletino  Meteorologico  del  Observa- 
torio  Central,  mes  de  Marzo  de  1877. 

Astronomische,  Mag^etische  und  Meteorologische  Beobachtungen  an  der  K.  K.  Stern- 
warte  zu  Prag,  im  Jahre  1876.     Von  Carl  Homstein.    Prag,  1877. 

Cartes  Synoptiques  Joumaliferes  Construites  par  N.  Hoffmeyer,  Directeur  de  Tlustitut 
M6t6orologique  Danois;  Juin-Novembre,  ltf75. 

Studi  snlla  climatologia  dell  a  valle  d'Aosta.     Pel  P.  Francesco  Deuza.    Torino,  1877. 

La  Correspondenza  meteorologica  Italiana  Alpina-Appennina.  Relazione  del  P.  F. 
Deuza.    Roma,  1877. 

Supplemento  alia  meteorologia  Italiana.    Fascicolo  1,  2,  3  et  4,  1877. 

Deutsche  Seewarte. — Monatliche  Uebersicht  der  Witterung;  Juli,  1876;  Marz-Sep. 
1877. 

Mittheilnngen  der  Geographischen  Gesellschaffc  in  Hamburg,  1876-77.  Im  Auftrage 
des  Vorstandes  herausgegeben  von  L.  Friedcriclisen.     Hamburg,  1878. 

Mittheilnngen  aus  dem  Gebiete  des  Seewesens.    Herausgegeben  vom  K.  K.-  Hydro- 

Ohischen  Amte.    Marine  Bibliothek.    Vol.  iii  1875  u.    Vol.  iv  1876.    Pola,  1875-76, 
«n  des  Vereines  zur  Verbreitung  naturwissenschaftlicher  Kenutnisse  in  Wien. 

Siebeuzehnt«r  Baud,  Jahrgang,  1876^77.    Wien,  1876. 
Meteorologische  Beobachtungen  auf  der  K.  K.  Stemwarte,  im  Jahre  1876.    Wien,  1877. 
JahrbUcher  der  K.  K.  Central-Anstalt  flir  Meteorologie  und  Erdraagnetismus.    Von 

Ferdinand  Oznaghi.    Neue  Folgen,  xii  Baud.    Jahrgang  1875.    Wien,  1877. 
Quelques  remarques  &  propos  de  I'hiver  de  1876-1877,  periodicity  des  hi  vers  doux  et 

des  6t4ia  chauds.     Par  M.  Albt^rt  Lanci^ister.     BruxelleS,  1877. 
Annuaire  de  L'Observatoire  Roval  de  Bmxelles,  1878,  45«  Ann6e.    Bruxelles,  1877. 
Memoire  sur  la  temperature  de  l*air  k  Bruxelles,  1833-1872.     Par  Em.  Quetelet.    Bru- 
xelles, 1876. 
Annales  de  FObservatoire  Royal  de  Bruxelles,  publi^es  anx  frais  de  I'dtat.    Tomes  23, 

24  &  25.     Bruxelles,  1874-75  &  1877. 
Annuaire  de  VObservatoire  Royal  de  Bruxelles,  1877.    Bruxelles,  1876. 
Notices  Extraites  de  1' Annuaire  de  TObservatoire  Royal  de  Bruxelles  pour  1875  et 

1876. 
Essai  sur  la  Vie  et  les  Ouvrages  de  L.  A.  J.  Quetelet.  Par  Ed.  Mailly.  Bruxelles,  1875. 
Schweizerische  Meteorologische  Beobachtungen   zwolfter  Jahrgang    1875    &  1877, 

fiinft«  Liefenmg  und  dritte  und  vierte  Lieferung  lv^6  und  Supplementband. 
Schweizerische  Meteorologische  Beobachtungen  1875-76-77. 
Etude  sur  les  grands  mouvements  de  1' Atmosphere  et  sur  le  Foehn  et  le  Sirocco  pendant 

rhiver  1876-1877.    Par  M.  H<Sbert. 
Sur  la  p^riode  de  Froid  du  Mois  de  D^cembre,  1875.    Par  M.  Em.  Quetelet.     • 
Note  sur  la  temperature  de  I'hiver  de  1874-1875.    Par  M.  Em.  Quetelet. 
Rapport  sur  les  observations  m^teorologiques  faitesen  France  dans  les  ^coles  normales 

Srimaires  pendant  les  amines  m^t^orologiques  1874-1875  et  1875-1876.    Par  M.  Th. 
[oureaiix. 
Atlas  des  mouvements  sup^rieurs  de  Fatmosph^re.     Par.  H.  HiMebrand  Hildebrandason. 

Stockholm,  1877. 
Sur  le«  An6momfetr(«.    Par  Mr.  G.  A.  Hagemann.    Copenhagen,  1877. 
Annuaire  de  I'Observatoire  de  Montsonris  pour  Pan  1878. 
Rdsumd  m6t6orologique  de  Vann^e  1876  pour  Geneve  et  le  Grand  Saint-Bernard.    Par. 

E.  Plantamour,  D^cembre,  1877.    Geneve,  1877. 
Observations  mdt<^orologiques  horaires,  ex^cut^,  par  une  soci^t^  d'^tudiants,  &  L*Ob- 

servatoire  de  TUniversit^  D'Upsal,  du  30  Mai  1865  an  9  AoM  1868,  continu6es  jusqu'au 

30  Novembre  suivant  an  moyen  d'Appareils  enregistreurs,  dirig6es  et  publi^.    Par. 

R.  Rubenson.    Upsal,  1877. 
Observations  m^t^orologiques  Su^doises  publi^es  par  P Acad6mie  Royale  des  Sciences 

de  SuMe.    Vol.  17,  1875.     Stockholm,  1878. 
R68um6  des  Observations  Centralis^es  pendant  Tann^  1877,  par  M.  G.  Lemoino,  sous 

la  direction  de  M.  E.  Belgrand,  et  Observations  sur  les  Cours  d'Ean  et  la  Pluie 

Centralis^es  pendant  FAnn^  1876.    Par  M.  M.  Belgrand  et  M.  G.  Lemoine. 
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Bnlletin  Mensuel  de  I'Observatoire  Magn6tiqae  et  M^t^orologique  de  Zi-Ka-Wei.    Tome 

III,  ann^  1877. 
JahrbUcher  des  Nassaoisclien  Yereins  fHr  Naturkunde,  Jahrgang  XXIX  u.  XXX.    Wies- 
baden 1876  u.  1877. 
Ueber  die  Temperator  von  Wien  nach  100  jahrigen  Beobachtungen.    Von  Dr.  J.  Haun. 
Acta  Horti  Petropolitani.    Tomus  IV,  Fasciculus  I. ,  II.  et  Supplementum  ad  tomun  III  et 

Tomns  V.     St.  Petersburg. 
VIII  mid  IX.    Jabresbericht  der  Grossh.  Badiscben  meteorologiscben  Centralstation, 

Carlsruhe  flir  da«  Jabr  1876-77.     Bearbeitet  von  Oscar  Rnppel. 
Kort  instruktion  for  austallande  af  meteorologiska  Observatiouer.    Pa  R.  Rubenson. 

Stockholm,  1877. 
Das  Neue  Meteorologiscbe  Magnetiscbe  Observatorium  ftir  St.  Petersburg  in  Pawlow- 

ski.    Von  H.  Wild.     St.  Petersburg,  1878. 
Observatorio  meteorologico  del  ateneo  municipal  de  Manila  b^o  la  direccion  de  los 

p.  p.  de  la  Compafiia  de  Jesus.    Observaciones  verificadas  durante  el  a&os,  1872-73. 

Manila,  1877-78. 
Hittlere  Orter  von  Fixstemen  bezogen  anf  das  Mittlere  Aequinoctium  1870.    Von  P.  G. 

Straaser  (Pamphlet).    KrenzmUnster,  1877. 
Magnetiscbe  Inclinationen  in  Tiflis,  1870-76.    H.  Kiefer.    Tiflis,  1877. 
Le  Foehn  du  Groenland.     Par  N.  Hofl&neyer. 

Contributions  k  la  climatologie  du  Dauemark.    Resultats  d'observations.faites  k  4  sta- 
tions pendant  15  ann^es.    Copenhagen,  1877. 
Repertorinm  fUr  Meteorologie,  Iierausgegeben  von  der  Kaiserlichen  Akademie  der  Wis- 

senschafben.     Redigirt  von  Dr.  H.  Wild.     Band  V.  Heft  2.    St.  Petersburg,  1877. 
Die  Temperatur-Verhjiltnisse  des  Russischen  Reiches  anf  Veranlassung  Seiner  Excel- 

lenz  d(».8  Herm  Ministers  der  Reichsdomanen.     P.  A.  Walnew,  kritisch  bearbeitet  von 

H.  Wild.    Naturforschende  Gesellschaft  in  Eraden,  1876.    Emden,  1877. 
Monatliche  Bericht'O  iibor  die  Resultate  aus  den  meteorologiscben  Beobachtungen, 

an^estellt  an  den  Koniglich  Sachsischen  Stationen  im  Jahre  1876.    Von  Dr.  C.  Bruhns. 

Leipzig,  1877. 
Tentainen  Rosarum  Monographise  auctore  E.  Regel.    St.  Petersburg,  1877. 
Ueber  die  jetzigen  VerhiUtnisse  im  SUdlichen  GaUa-Lande  und  Wito.    Von  Dr.  G. 

A.  Fischer. 
Askeregnen  den  29de-30te  Marts  1875  af  H.  Mohn.    (Pamphlet.) 
Zehnjanrige  Mittelwerthe  1866  bis  1875  nebst  neun^ahrigen  Stundenmitteln  1867  bis 

1875fUr  Dorpat.    Von  Dr.  Karl  Weihrauch. 
Jahrbuch  des  Norwegischen  Meteorologiscben  Instituts  fUr  1875.    Von   H.   Mohn. 

Christiania,  1877. 
Meteorologiscbe  Beobachtungen  angestellt  in  Dorpat  im  Jahre  1875.    Von  Prof.  Arthur 

von  Oettingen  und  Prof.  Karl  Weihrauch.    Zennter  Jahrgang  II,  Band,  Heft  5. 
Observacoes  das  estacoes  internacionaes  Portnguezas  segundo  o  piano  adoptado  no 

congress©  meteorologico  de  Vienna  de  Austria,  1875,  1876  e  1877.     Lisboa,  1878. 
Uebersicht  iil>er  die  Witterungsverhaltnisse  des  Monats  Januar-December  1877  iiach 

den  Beobachtungen  der  Wiirtt.  Stationen.    Meteorologiscbe  Centralstation  Stutt- 

Sirt.    Resultate  von  Monat  Januai>-Dec.  1877. 
rbttcher  der  Kon.  ung.  Central- Anstalt  fUr  Meteorologie  und  Erdmagnetismiis 

wnteT  Mitwirkung  der  Observatoren  Ignats  Kurlander  und  Dr.  Ludwig  Gruber, 

heransgegeben  von  Dr.  Guido  Schenzl,  V  Band,  Jahrgang  1875.    Budapest,  1877. 
Astronomische  und  Meteorologiscbe  Beobachtungen  an  der  K.  K.  Stemwarte  zu  Prag 

im  Jahre  1877. 
Meteorologisk  Aarbog  for  1876, 1877.    Uudgivet  af  det  Danske  Meteorologiske  Institut. 

Copenhagen,  1877-78. 
Annalen  des  Physikalischen  Central-Observatoriums.    Heransgegeben  von  H.  Wild. 

Jahrgang  1876.    St.  Petersburg,  1877. 
Bnllotino  Mt^teorologico  dell'Osservatorio  del  R.  Colleglo  Carlo  Alberto  in  Moncalieri 

Direttore  P.  Francesco  Deuza,  Barnabita.    Aprile  al  Agosto,  1876. 
Bulletino  Meteorologico  dell'Osservatorio  del  CoUegio  Romano. 
Meteorologia  ItaliaTia.     BoUetino  meteorologico  mensile. 
Bulletin  ra^t^nilogique  mensuel  del  PObservatoire  de  TUniv^rsite  d'Upsal. 
Symous's  Monthly  Meteorological  Magazine.  July,  1877-June,  1878. 
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Paper  7. 

Showing  stations  inspected,  hy  whom,  and  when  inspected,  daring  the  fiscal  year  ending  June 

30,  1878. 


Station. 


Albnqnerqiie,  N.  Hex . 
Atlantic  City,  N.J... 


AufTiiBta,  6a   

Baltimore,  Md .... 

Bamej»t,  K.  J 

Belen,  A.  Mex 

Boeme,  Tex 

Brownsville,  Tex  . 

Cairo,  111 

Camp  Bowie,  Ariz 
Camp  Grant,'  Ariz. 
Campo,  Cal 


Cape  May,  N.  J 

Charleston,  S.  C 

Clievenne,  Wyo 

Chicaeo,  111 

Cleveland,  Ohio 

Cincinnati,  Ohio 

Coleman  City,  Tex 

Concho,  Tex 

Corsicana,  Tex 

Davenport,  Iowa 

Deadwood,  Dak 

Denver,  Colo 

Detroit,  Mich 

Dodge  City,  Xana 

Dubuque,  Iowa 

Edinburg,  Tex 

Erie,  Pa 

Florence.  Ariz 

Fredericksburg,  Tex. . 
Fort  Bayard,  N.  Mex. . 
Fort  Craig,  N.  Mex  . . . 
Fort  Selden,  N.  Mex  . . 

Galveston,  Tex 

Grand  Haven,  Mich. . . 

Indianapolis,  Ind 

Indianota,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Kn'oxville,  Tenn 

La  Crosse,  Wis 

La  Mesilla,  N.  Mex  . . . 
Leavenworth,  Kans. . . 
Los  Lnnas,  N.  Mex . .  . 

Lonisville,Ky 

Lvnchburg,  Va 

Mason,  Tex 

Maricopa  Wells,  Ariz. 

McKavett,  Tex.- 

Helvin  Station,  Ariz  . . 

Memphis,  Tenn 

Milwaukee,  Wis 

Mobile,  Ala 

Montgomery,  Ala 

Nashville,  Tenn 

New  Orleans,  La 

Norfolk,  Va 


North  Platte,  Nebr . .. 

Omaha,  Nebr 

Oswego,  N.  Y 

Philadelphia,  Pa 

Plicenix,  Ariz 

Pike's  Peak,  Colo 

Pittsburgh,  Pa 

Port  Huron,  Mioh 

Prescott,  Ariz 

PuntaBassa,  Fla 

Rio  Grande  City,  Tex. 

Saint  Louis.  Mo 

Saint  Mark^s,  Fhi 

Saint  Paul,  Minn 

Salt  Lake  City,  Utah.. 
San  Antonio,  Tex 


Name  of  inspector. 


First  Lieut.  A.  W.  Greely,  acting  signal-officer 

Second  Lieut  James  Allen,  acting  si^al-officer  — 
First  Lieut.  John  McClellan,  acting  signal-officer . .. 

do 

Second  Lieut  James  Allen,  acting  signal-officer  — 

First  Lieut.  S.  C.  Vedder,  acting  signal-officer 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

First  Lieut  George  S.  Grimes,  acting  signal-officer.. 

do 

First  Lieut  John  McClellan,  acting  signal-officer  . . . 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

do 

do , 

Second  Lieut  Philip  Reado,  acting  signal-officer 

First  Lieut  John  McClellan,  acting  signal-offic«r 

do ■ 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer 

do 

do 

do 

First  Lieut  George  S.  Grimes,  acting  signal-officer. . 

do .«. 

First  Lieut.  John  McCleUan,  acting  signal-officer . . . 
First  Lietit  J.  A.  Buchanan,  acting  signal-officer  . . . 
do 


.do. 

do. 

.do. 

do. 


First  Lieut  George  S.  Grimes,  acting  signal-officer. . 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut  A.  W.  Greely.  acting  signal-officier 

First  Lieut  George  S.  Grimes,  acting  signal-officer. . 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

do 

do 

First  Lieut  John  McClellan,  acting  signal-officer. . . 
First  Lieut  J.  A.  Buchanan,  acting  signal-officer — 

do  - 

First  Lieut  John  McClellan,  acting  signal-officer . . . 

do  

First  Lieut  J.  A.  Buchanan,  acting  signal-officer — 
First  Lieut  John  McClellan,  acting  signal-officer . . . 

do 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer 

First  Lieut  A.  W.  Gn^ely,  acting  signal-officer 

Fiist  Lieut  J.  A.  Buchanan,  actuig  signal-officer 

First  Lient  A.  W.  Greely,  acting  signal-officer 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer  . . . 
First  Lieut  John  McCleUan,  acting  si^al-offidsr . . . 
First  Lieut  George  S.  Grimes,  acting  signal-officer. . 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  George  S.  Grimes,  acting  signal-officer. 

First  Lieut  A.  W.  Greely,  acting  signaf offlder 

First  Lieut  John  McClellan,  acting  signal-officer. .. 
Fii-st  Lieut.  J.  A.  Buchanan,  acting  signal-officer. .. 
First  Lieut.  John  McClellan,  acting  signal-officer. . . 

do 

do 

do 

Second  Lieut  Jame«  Allen,  acting  signal-officer 

First  Lieut.  John  McClellan,  acting/signal-officer. . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal- officer. .. 

do 

do 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

First  Lieut  J.  A.  Buchanan,  acting  signal-officer. . . 

do 

do 

First  Lient.  A.  W.  Greelv,  acting  signal-officer 

First  Lieut  John  McClellan,  actmg  signal-officer. .. 
First  Lieut  George  S.  Grimes,  actmg  signal-officer. 
First  Lieut.  J.  A.  Buchanan,  acting  sigual-officor. . . 
First  Lieut.  John  McClellan,  acting  signal-officer. . . 
First  Lieut.  J.  A.  Buchanan,  acting  signal-officer. . . 

do 

First  Lient.  G^rge  S.  Grimes,  aoting  signal-officer. 


Date. 


July  20,  1877. 
January  10-15.  1878. 
June  27-29,  1878. 
Feb.  28-Mar.  1, 1878. 
January  21-2d,  1878. 
May  6, 1878. 
July  21,  1877.    • 
2^ovember28.  1877. 
March  13, 1878. 
2felay  28, 29, 1S78. 
August  5,  6,  1877. 
August  9,  1877. 
Sepl.  18, 19, 1877. 
Sept«mber  20, 1877. 
June  25,  26,  1878. 
February  18-25, 1878. 
March  13,  U.  1878. 
February  15-17, 1878. 
Jan.  31-i^eb.  3,  1878. 
June  9-11,  1878. 
October  28,  1877. 
November  5, 1877. 
May  9, 10, 1878. 
March  1-3,  1878. 
May  8.  9 ,  1878. 
April  17,  19,  1878. 
Febniary  8-10.  1878. 
May  17-18. 1878. 
February  27, 28, 1878. 
March  16,  187a 
January  27-29. 1878. 
August  16,  1877. 
November  26,  1877. 
August  2,  8,  1877. 
July  22,  23,  25,  1877. 
July  26.  27,  30,  1877. 
May  1-3,  1878. 
Fetmary  13, 14, 1878. 
May  31-June  3, 1878. 
May  3-5, 1878. 
Mare.h  20,  1878. 
Mareh  5, 6,  1878. 
March  26-29,  1878. 
June  8,  4,  1878. 
February  21, 22, 1878. 
July  28.  29,  1877. 
May  20-26.  1878. 
July  21,  1877. 
June  4-6, 1878. 
February  6-8,  1878. 
November  25, 1877. 
August  28, 1877. 
November  23, 1877. 
August  33, 24. 1877. 
May  22-25, 1878. 
Fel)niar\- 18-20, 187a 
April  20^,  1878. 
April  23, 24, 1878. 
May  30-June  1,1878. 
April  25-28, 1878. 
July  7-10, 1877. 
Febniary  3-5, 1878. 
March  11, 12, 1878. 
March  7-10, 1878. 
June  29-J^uly  6. 1878. 
January  29-31, 1878. 
August  27, 1877. 
April  28, 29. 1878. 
Januar\'  24-26, 187& 
February  11, 12. 1878. 
Aug.  20^22, 25. 1877. 
April  3-5, 1878. 
March  22, 1878. 
May  27-30, 1878. 
April  16, 17. 1878. 
Febniary  23-25, 1878. 
March  l6-22, 1878. 
December  2, 1877. 
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Paper  7. — Showing  aiatiana  inspected,  ly  whomy  and  xokm  inspected,  ^c, — Continued. 


Station. 


San  Diego,  Cal 

SaDdnsky,  Ohio . . .  . 
Santa  F6,  N.  Mex... 

Savannah,  6a 

Shreveport,  La 

Silver  City,  X.  Mex. 
SmithviUe,  N.  C... 


Stanwlx,  Arijt 

Stockton,  Tex 

Toledo,  Ohio 

Tres  AUimdfl,  Arix. . 

T ucaon,  Aria 

Tybee  Island,  6a ... 
Ticksbarg,  Mi88  ... 
Virginia  City,  Mont. 
"Wickenburg,  Aiiz.. 
Wilmington,  N.C... 
Wood's  Holl,Maii0.. 
Ynma,  Ari2 


Name  of  inspector. 


First  Lient.  A.  W.  6reely,  acting  signal-officer 

First  Lient.  J.  A.  Buchanan,  acting  signal-officer. . . 

First  Lieut.  A.  W.  6reely,  acting  signal-officer 

First  Lieut.  John  McCleUan,  acting  signal-officer. .. 

do 

First  Lieut.  A.  W.  6reely,  acting  signal-officer 

Second  Lieut.  James  Allen,  acting  sTj^al-officer 

First  Lieut.  John  McClellan,  acting  signal-officer. . . 

First  Lieut.  A.  W.  6reel}r,  acting  signal-officer 

First  Lieut.  Greorge  S.  6rimes,  acting  signal-officer. 
First  Lient.  J.  A.  Buchanan,  acting  signi^-offlcer. . . 

First  Lient.  A.  W.  6reely,  acting  signal-officer 

do 

First  Lieut.  John  MoClellan,  acting  signal-officer. . . 

do 

First  Lieut.  J.  A.  Buchanan,  acting^  signal-officer. . . 

Fiist  Lieut.  A.  W.  Oreelv,  acting  signal-officer •. 

First  Lieut.  John  McCIeuan,  actmg  signal-officer. . . 

Second  Lieut.  James  Allen,  acting  signal-office)r 

First  Lient.  A.  W.  6reely,  acting  signal-officer 


Second  Lieut.  Philip  Beade,  acting  signal-officer. 


Date. 


Sept.  82-25, 1877. 
February  4, 5, 1878. 
July  11-16, 1877. 
March  2-6, 8, 9, 1878. 
Mav  11-14, 1878. 
August  8, 1877. 
July  3-5, 1877. 
FelJruarv  14, 15, 1878. 
August  ^,  1877. 
November  11, 1877. 
Februarv  6, 7, 1878. 
August  il.  12, 1877. 
August  13-15, 1877. 
March  6. 7, 1878. 
May  18-20, 1878. 
April  2, 3, 1878. 
August  18, 19, 1878. 
February  11-13, 1878. 
Februar\'  2-4, 1878. 
Aug.  29,'  30,  Sept  1, 

1877. 
March  8, 1878. 


Paper  8. 
List  ofpUwesfor  whick  stations  have  "been  requested,  hut  not  established  an  June  30,  1878. 


Phice. 


Muskegon,  Mich. 


Manito-vroc,  Wis , 

Huron  City,  Mich 

Mackinac,  Mich 

Bichmond,  Va , 

Body  Ishmd,  N.  C 

Lewes,  Del 

The  Parks  of  Colorado 

Staten  Island 

Chambersburg,  Pa , 

Watertown,  N.  Y 

Xenia,  Ohio 

Port  Hope 

Champaign,  HI.  (Hlinois  In 
nstTiaTUniverBity). 


Little  Bock,  Ark. 


KUes,  Mich. 


Applicant. 


Hon.  H.  H.  Holt,  Michigan  legislature,  inclosing  petition 
of  99  citisena 

Board  of  Tiade,  Toledo 

Board  of  Trade,  Chicago 

Hon.  T.  W.  Ferry,  United  States  Senate 

Hon.  T.  W.  Ferry,  United  States  Senate;  S.  H.  Wagener, 
mayor,  and  43  others. 

Byei-son,  Hills  &,  Co.,  and  76  others 

Hon.  P.  Sawyer,  M.C 

Hosea  Barnes 

Board  of  Trade,  Toledo 

Board  of  Trade,  Cleveland 

Board  of  Trade,  Detroit 

Board  of  Trade,  Chicago 

W.  6.Tarpin 

Board  of  Trade,  Norfolk,  and  resolution  of  general  assem- 
bly of  Virginia. 

Board  of  Trade.  Philadelphia 

£.  J.  Mallett,  late  consul-general 

C.  Kentgen,  jr 

do 

Hon.  J.  Scott,  United  States  Senate 

Hon.  Simon  Cameron,  United  States  Senate 

L.L.  Pratt 

Common  Council,  forwarded  by  mayor 

Fred.D.HUl8 

C.E.Caae 

Biwnl  of  Trade,  Detroit 

Hon.  W.  C.  Flagg,  secretary 

Hon.  J.  M.  6n*gory,  president 

£.  A.  6a8tman  (chairman  meteorological  committee,  Ma- 
con Coun^  Fruit-6rower8*  Association). 

Hon.  J.  M.  Hanks,  M.  C 

Albert  Cohen 

A.  VanCleff. 

Hon.  Powell  Clayton,  United  States  Senate 

do 

Hon.  S.  W.  Dorsey,  United  States  Senate 

Hon.  W.  S.  Siemens.  M.  C 

Hon.  L.  S.  6aDse,  M.  C 

Hon.  T.  M.  6unter,  M.  C 

Hon.  W.  W.  Wilshire,  M.  C 

J.  B.  Fitzgerald,  secretary  Berrien  County  Agricultural 
Society. 


Date. 


Jan.    21«1871 

Jon.  27,1871 
Feb.  10,1871 
Mar.  3, 1671 
Mar.  15,1875 


Feb. 
Jan. 
May 
Jan. 
Feb. 
Feb. 
Feb. 
Apr. 
Apr. 

May 

May 

June 

June 

June 

June 

June 

June 

Mar. 

June 

July 

July 

Feb. 

Aug. 


14, 1878 
25, 1871 

4,1876 
27,1871 
19,1871 
19,1871 
10, 1871 

8,1871 
17, 1871 

25,1871 
24, 1871 

9,1871 
20,1871 
12, 1871 
12, 1871 
21, 1871 
21,1873 

9,1876 
30,1871 
22,1871 

21. 1871 

21. 1872 
80,1874 


July  26,1871 
July  1, 1872 
May  31,1873 
Mar.  11,1874 
Feb.     7,1876 


July  27,1871 
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Paper  8. — List  ofplaoeBfor  which  stationa  have  heen  re^tuested,  4^, — CoDtinaed. 


Place. 


Lonisiana,  Mb  — 
Hot  Springs,  Ark 


Janesville,  Wis 
Hillsdale,  Mich 
Metemora,  HI.. 
Marietta,  Ohio . 


Mount  Pleasantu  Pa.  (Mount 
Pleasant  Academy). 

Nebraska  City,  Nebr 

Peoria,  lU 


Princeton,  HI 

Mount  Moosilauk,  N.  H. 


Catasauqua,  Pa 

Galena,  HI 

Columbus,  Neb 


Coburg    and    Collingwood, 

Canada. 
Springfield,  Mo 


Mason  City,  Iowa. 


Orono,  Me.  (State  Agricul- 
tural College). 

Balize,  La.,^Fort  Morgan, 
AJa.,  and  Waco,  Tex. 

Fort  Randall,  Dak 

Ann  Harbor,  Mich.  (Univer- 
sitv  of  Michigan). 

Founiain,  Colo 

Vineyard  Haven,  Mass 


Cape  Ann,  Mass 

Iowa  City,  Iowa  (State  Uni- 
versity). 


Manassaii,  Va 

Siiincv,Ill 
over  Point,  N.  H 

Wilmington,  Del 

Additional  stAtions  on  east^ 
ern  slope  of  Lake  MichigMi. 

Additional  stations  on  moun- 
tains of  Virginia. 

Additional  stations  on  west- 
em  slope  of  Mississippi 
Valley „. 

Monomdy  Point,  Cape  Cod 
Light,  Mass. 

Southwest  Pass  (Pass  k 
I'Oiitre,)  La. 

Staunton,  Va. ;  Christian- 
burg,  Va. ;  Bristol,  Tenn. ; 
Easton,  Pa.;  Harrisburg, 
Pa.;  Winchester,  Va. 

Towanda,  Eans 

Black  Dome,  N.  C.  (BUkck 
Mountain). 

Charlotte,  N.  Y 


Oallitsin  and  Altoona,  on 
Pennsylvania  Central  Bail- 
road. 

Minneapolis,  Minn.  (Univer- 
sity of  Minnesota). 

Each  of  the  State  Agricnltn- 
ral  Colleges. 

Columbus,  Ohio 


Applicant. 


W.  Stark  and  R.  E.  Pleasants 

J.  H.  Morton,  M.  D 

B.  F.  Kelley,  superintendent 

J.  B.  Whitbig,  M.  D.,  and  Bock  County  Agricultural  So- 
ciety. 

Prof.  '6.  McMillan,  secretary  of  Hillsdale  College ;  Hills- 
dale County  Agricultural  Society. 

Edward  Kipp,  secretary  of  Woodford  County  Agricul- 
tural Society. 

J.  W.  Andrews,  president  Marietta  College ;  Washing- 
ton County  Agricultural  Socnety. 

W.  H.  McCreery,  acting  principal 


H.  K.  Raymond,  secretary  Otoe  County  Farmers'  Club  . 

L,  J.  Colton 

W.  H.  Herron,  J.  C.  Proctor,  and  80  others 

L.  J.  Colton 

Prof.  C.  H.  Hitchcock 

A.F.Clough. 


>ugii 
Mel 


Hon.  £.  McPherson,  Clerk  United  States  House  of  Repre- 
sentatives. 

D.  Wilmot  Scott,  publisher  of  the  Galena  Commercial 
Advertiser. 

J.  O.  Shannon,  secretary  Platte  County  Agricultural  So- 
ciety. 

Oswego  Board  of  Trade,  by  J.  L.lCoWhorter 


John  E.  Werth,  for  Greene  County  Agricultural  and 
Mechanical  Society. 

A.  Milton  Lapham 

T.  G.  ErSsley,  secretary  Cerro  Gordo  County  Agricul- 
tural Society. 

M.  C.  Femalci,  Maine  State  College  of  Agriculture 

L.  Libbey,  postmaster 

Agents  flind  captains  of  Morgan  Steamship  Compuiy 


R.  J.  Percy,  for  Missouri  Valley  Telegraph  Company 

Prof.  G.  B.  Merriman 


R.  F.  Long,  editor  El  Paso  Ranchman 

Prof.  J.  E.  Hilgard,  United  States  Coast  Survey;  Daniel 

W.  Stevens,  and  Rev.  Thomas  HilL 

Hon.  B. F. Butler,  M.C , 

John  P.  Irish 

S.  J.  Kirkwood 

A.  D.  Schenck,   first  lieutenant  Second  United  States 

Artillery. 

G.C.  Round 

A.  H.  Hill,  secretary  National  Board  of  Trade 

JohnB.  Stivens,  mayor 

Board  of  Trade,  Wilmington 

Hon.  H.  H.  Holt,  Michigan  legislature 


G.  C.  Wedderbum,  secretary  Virginia  Telegraph  Com- 
pany ;  L.  A.  Gobright,  Associat<^  Press. 

George  P.  Plant,  W.  H.  Scudder,  R.  P.  Handy,  com- 
mittee of  the  Merchants*  Exchange,  Saint  Loui's. 


R.  B.  Forbes 

Thornton  A.  Jenkins,  rear-admiral  United  States  Navy  . . 

Jed.  Hotchkiss,  secretary  of  the  Augusta  County  Vair, 
Virginia. 


I 


M.  D.Ellis... 
William  Cain. 


J.  Eaton  and  35  others 

G.  C.  CUrkson,  mayor,  and  15  others 

W.  H.  Newcomb  ^d  22  others 

David  Peelor 


William  W.  Falwell,  president 

J.  B.  Bowman,  regent  of  Kentucky  University,  and  others. 

J.  H.  Klippart,  aeeretary  Ohio  State  Board  of  Agricul- 
ture. 
William  McCruy 


Date. 


Aug. 
Aug. 
Dec. 
Aug. 

Aug, 

Aug. 

Aug. 

Aug. 

Aug. 
Aug. 
Mar. 
Aug. 
Aug. 
Aug. 
Sept 

Sept 

Sept 

Aug. 

Sept 

Apr. 
Oct. 

Oct 
Feb. 
Oct 

Nov. 
Nov. 

Dec 
Dea 

Dec. 
Dec 
Jan. 
July 

Dec. 
Jan. 
Jan. 
Jan. 
Feb. 

May 

July 


3,1871 

2,1871 

10,1877 

7,1871 

6,1871 

8,1871 

10,1871 

U,1871 

14,1871 
11, 1871 
7,1876 
11, 1871 
16, 1871 
16,1871 
11, 1871 

14,1871 

5,1871 

30, 1871 

18,1871 

6,1877 
6, 1871 

19. 1871 
17,1873 
31,1871 

9,1871 
28,1871 

4,1871 
18,1871 

19,1871 

14,1871 

6,1873 

8,1875 

27,1871 
4,187*2 

13. 1872 
24,1872 
11, 1871 

17,1871 

16,1871 


Nov.  29, 1871 
Mar.  20,1871 
Aug.  15,1871 


Feb.  12.1872 

Feb.  12,1872 

Feb.  14,1872 

Oct  27,1874 

Oct  27,1874 

Feb.  17,1872 


Feb.  21,1872 
Feb.  29,1872 
Mar.  5,1872 
Jan.  4,1876 
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Paper  8. — List  of  placeafor  which  stations  have  been  requested^  j-o, — Continned. 


Place. 


ColmabiiB,  Ohio 


Nortlifield,Vt  (If  orwich  Uni 

versitv). 
Grand  lower,  HI 

Iaka,Mim 

Great  Natihalee,  (Bald  Mount- 
ain), N.  C. 

Deposit,  N.Y 

Heilman  Dale,  Pa 

Booneville,  Mo  

Fort  Waj-ne  and  New  Albany, 
Ind. 

Maryland  Agricaltnral  Col- 
lege. 

San  Antonio,  Tex 


Atlanta,  Ga 


Anbnm,  Ala.  (  Ajnicaltaral 
and  Mechanical  College  of 
Alabama). 

Itai;ine,  Wis 

OsdennburKh,  IS.Y 

PIatt«burjth,  N.  Y 

Sewanee,  Tenn.  (University 
of  tiie  South). 


Newark,  Del  (Delaware  Col 

lege). 
Green  Bay,  Wis 

Kenosha,  Wis 

Warsaw,  Ind  

B<?averCitv.  Utah 

New  Ulm,  Minn 

Evansville,  Ind 


Aiken,  S.C 

Winona,  MIbs 

Eutaw,  Ala 

Belfast,  Me 

Ithara,  N.  Y.  (Cornell  Unl 
Teniity). 


Stxaits  of  Mackinac. 


Applicant. 


Carthage,  III , 


Legislatnre  of  Ohio,  by  joint  resolution :  Tyndall  Asso- 

cmtion  of  Columbus,  Columbus  Academy  of  Medicine, 

and  Board  of  Education,  Columbus. 
B.  K  Hayes,  President  of  the  United  States:   Tyndall 

Association  of  Columbus,  by  A.  H.  Tuttle,  A.  G.  Farr, 

and  C.  C.  Howard. 
Capt  C.  A.  Curtis 


A,  K.  Harris,  secretary  Mutual  Aid  and  Improvement  So- 
ciety, Saint  Louis,  Mo. 

Rev.  «f .  T.  liYeeman,  (through  Hon.  George  £.  Harris,  2kL 
C). 

Charles  W.  Jenks 


G.W.  Hanford 

S.  P.  Heilman 

J.  L.  Stephens 

F.  C.  Johnson,  chairman  meteorological  committee  Indi> 
ana  State  Board  of  Agriculture. 

A.  R.  Davis,  president  of  Board  of  Trustees 

do .*. 


Thomas  G.  Williams,  H.  B.  Adams,  and  others 

Frederick  Petterson  and  62  others 

Hon.  M.  C.  HamUton,  United  States  Senate 

Hon.  John  Hancock,  M.  C 

Hon.  John  H.  James,  mayor ;  Chamber  of  Commerce 

Hon.  R.  H.  Whiteley,  M.'C;  P.  H.'Mcll,  jr.,  Stete  chemist. 

P.  H,  Mell,  jr.,  State  chemist 

Hon.  A.  H.  Stephens,  M.  C,  ;,Hon.  T.  P.  Jones,  agricul- 
tural cemniiHsioner  of  Georgia ;  George  Little,  State 
geologist,  and  4  others. 

Hon.  J.  B.  (ronton,  United  States  Senate 

William  C.  Stubbs,  John  K  Read,  W.  H.  Jennison 


Mayor  and  Council 

Hon.  W.  A.  Wheeler,  M.  C 

Hon.  John  Rogers,  M.  C 

John  L.  Cooper,  (through  Pro£  Joseph  Henry,  Smith- 
sonian Institution). 

Hon.  W.  C.  Whitthome ;  Right  Rev.  Alexander  Gregg, 
Bishop  of  Texas ;  faculty  of  college,  and  others. 

William  D.  3iackey,  secretary  of  fiEMiulty , 


Hon.  P.  Sawyer,  M.  C 

do 

Wallace  Mygatt 

Marshall  fi;  Parks 

Daniel  Tyler , 

Dr.  Alfred  Muller 

F.  C.  Johnson,  P.  Hombrook,  surveyor  of  customs;  Thos. 
P.  Britton,  president  Vanderburgh  County  Agricultural 
Society ;  John  Ingle,  secretary  Vanderburgh  Agricul- 
tural Society ;  and  Charles  EL  Butterfleld,  mayor. 

C.  H.  Butterfleld,  mayor 

H.  L.  Morrill  and  citizens  of 'Evansville 

T.  W.  Venemann   

J.  £.  McDonald,  United  States  Senate ;  B.  &  Fuller,  M.  C.  ,- 
Thomas  M.  Brown,  M.  C. ;  J.  M  Shekelford,  and  Charles 
Denby. 

Hon.  F.  A.  Sawyer,  United  States  Senate,  and  16  oitizens. . 

John  C.  Derby 

James  Whitall 

A.  M.  Rafter 

W.S.Bird 

George  E.  Brackett 

A.  D.  White,  president,  and  petition  of  76  oitizens 


Farmers' Club  of  Ithaca 

A-  D.  White,  president  of  fiiculty  of  Cornell  University  .. 

Hon.  Roscoe  Conkling,  United  States  Senate 

P.  B.  Crandell,  corresponding  secretary  Farmers'  Club 

£.  A.  Fuertes,  department  of  engineering 

E.  A.  Fuertes,  dean 

Z.  Hazzard  Potter 

Roys  I.  Cram 

Chamber  of  Commerce,  Milwaukee 

Board  of  Trade,  Buffido 

Board  of  Trade,  Chicago , 

J.  L.  Hathaway  and  J.  B.  Merrill,  meteorological  commit- 
tee, Cham1>er  of  Commerce,  Milwaukee. 
L.  F.  M.  Eaeterday  and  petition  of  106  citizens 


Date. 


Feb.     8, 1878 


June  ^1877 


Mar. 

Mar. 

Mar. 

Apr. 

Apr. 
Apr. 
Apr. 
Apr. 

Apr. 
June 

May 

Mar. 

Mar. 

Apr. 

May 

Jan. 

Jan. 

Feb. 


16,1872 

21,1872 

25,1872 

1,1872 

1,1872 

1,1872 

11,1872 

12,1872 

19. 1872 
21, 1872 

10, 1872 
16, 1874 
17, 1874 

1,1874 
10, 1872 
16,  1877 
22,1877 

8,1877 


Feb. 
May 


May 
May 

May 
June 


28,1«77 
14,1872 


18, 1872 
25, 1872 
28,1872 
10, 1872 


June  26,1877 
June  11,1872 


June 
June 
June 
June 
Jnly 
July 


13, 1872 
24,1874 
20,1872 
24,1872 
8.1872 
10, 1872 


July   13,1872 


Nov.  26,1878 
Jan.  16,1874 
May.  31,1875 
Apr.   25,1878 


July 
Sept 
Mar. 
July 
July 
Aug. 


16, 1872 
2,1872 
31. 1876 
20,1872 
20,1872 
6.1872 


Aug.     8, 1872 


Nov. 

Nov. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Aug. 

May 

May 

May 

Sept 


18,1872 

22,1872 

25,1878 

3,1875 

17, 1875 

17, 1878 

7,1878 

7,1872 

6,1878 

26,1873 

22,1873 

6,1874 


Sept    2,1872 
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Paper  8. — List  of  places  for  which  stations  have  been  requested,  ^c — Continned. 


Place. 


Kntstown,    Pa.     (Keystone 

State  Normal  School). 
Pensacola,  Fla 


GaineBville,  Ga 

Chattanooga,  Tenn 


Some  point  between  Leayen- 
worth  and  Shreveport. 

On  plains  of  Western  Kansas 
and  regions  southward  and 
southwestward. 

Dallas,  Tex 

Oil  City  and  Parker's  Landing 
on  the  Allegheny  River. 

Greensborongn  and  Browns- 
ville on  the  Monon^hela. 

Lawrence,  Kans.  (University 
of  Kansas). 

Manchester,  N.  H 


Sandwich,  HI , 

Detroit,  Minn 

Dayton,  Ohio  (National  Sol- 
diers' Home). 


Palatka,  Y\a 


a,  iru 
Bay, 


Pnt-in-Bay,  Ohio 


Emporia,  Kans 

North  and  west  of  Galveston, 
Tex. 

Charlottesville,  Va.  (Univer- 
sity of  Virjnnia). 

Kaleigh,  N.C 

Colombia,  S.C 


Applicant. 


Colnmbus,  Miss 

Pierce  City,  Mo 

Neshanic  Mountain,  Somer- 
set County.  New  Jersey. 
Bay  City,  Mich 


Vincennes.  Ind 
Springfield,  SI. 


Cedar  Keys,  Fla 
Salina,  Kans 


Alleghanies  in  North  Carolina 

Carthage,  Mo , 

New  Berne,  N.C 

Port  Townsend,  Wash 


Mineral  Point,  Wis 

Latitude  40^  3(K,  longitude  74o 
42',  Somerset  County,  N.  J. 
Carlton,  Wis 


Femandina,  Fla 


A.  R.  Home,  principal 


S.  C.  Cobb,  prerident  Pensacola  Ice  Company,  M.  H.  Sulli- 
van, ana  27  others. 

Thomas  C.  Watson,  commodore  of  Pensacola  Regatta 
Club. 

M.  F.  Stephenson 

Steamboatmen's  convention  assembled  at  Cairo,  HI 

J.  M.  Pettigrew,  president,  and  J.  F.  Toof,  secretary, 
Memphis  Chamber  of  C^ommerce,  and  101  others. 

Steamboatmen's  convention  assembled  at  Cairo,  HL 


Kansas  State  Horticultural  Society. 


W.  A.  Jones  &  Co.,  W.  C.  Conner,  and  133  others 

Resolution  of  select  council  of  Pittsburgh,  transmitting 

and  approving  petition  of  46  citizens  of  Pittsburgh. 
do 


John  Fraier,  chancellor 

Hon.  Stephen  A.  Cobb,  M.  C,  inclosing  petition  of  Alfk^ 
Gray,  secretary  of  State  Board  of  Agriculture. 

Hon.  S.  N.  Bell,  2d.  C,  inclosing  resolution  of  New  Hamp- 
shire State  Agricultural  Society. 

N.  E.  Ballon  (through  Commissioner  of  Agriculture) 

Daniel  Cony 

Hon.  Isaac  Strohen 

Thomas  L.  Neal,  president,  and  Thomas  D.  Davis,  secre- 
tary, Montgomery  County  Medical  Society. 

J.  F.  Stone  (through  Secretary  of  the  Navy) 

H.B.West 

H.  D.  Cooke,  governor  of  District  of  Columbia 

Hon.  Charles  Foster,  M.  C,  G.  W.  Dane  and  citizens, 
farmers,  and  shipowners  ox  vicinity. 

Robert  Milliken 

Chamber  of  Commerce  (through  Hon.  John  Hancock) 

Hon.  R.  T.  W.  Duke,  M.  C 


Cotton  Exchange,  New  Orleans,  La 

do 

Hon.  John  Alexander,  mayor,  transmitting  resolution  of 
city  council.  •• 

Hon.*F.  A.  Sawyer,  and  petition  of  58  citizens  and  resolu- 
tion of  city  counciL 

Cotton  Exchange,  New  Orleans,  La 

K  P.  Lingee,  president  board  of  education 

J.V.D.Pumyea 


Hon.  N.  B.  Bradley,  M.  C 

do 

do 

W.  S.  Crosthwaite 

W.Hays 

S.  M.  Cullom,  transmitting  petition  of  governor.  State 
officers,  and  others. 

E.  A.  Gastman,  chairman  meteorological  committee  Ma- 
con County  Fruit-Growers'  Association. 

Hon.  W.  M.  SprinKcr.  M.  C 

Hon.  Albert  E.  Willard,  mayor,  and  16  others .• 

D.  L.  Yulee,  Femandina,  Fla.. 

Freeman  Kingman,  secretary  of  Patrons  of  Husbandry 

and  Farmers'  Club. 

Hon.  W.  A  Phillips,  M.  C 

George  W.Warren,  jr 

E.  P.  Searle  and  174  others 

George  W.  Nason,  Jr 

J.  W.  Sweeny,  general  superintendent  of  Puget  Sound 

Telegraph  Company. 

Mi^.  William  G.  Morris,  special  agent  Treasury  Depart- 
ment 

Hon.  T.  O.  Howe,  United  States  Senate ;  M.  M.  Strons: 

Hon.  F.  T.  Frellnghuysen,  United  States  Senate :  citizens 
of  Somerset,  Hunterdon,  and  Middlraex  Counties. 

Edward  Bach,  farmers  and  ship-owners  of  the  district — 

Hon.  Philotus  Sawyer,  M.  C. :  Edward  Bach 

Henry  Hazen,  collector ;  W.  S.  Simmons,  first  lieutenant 
United  States  Revenue  Marine. 

Hon.  S.  B.  Conover,  United  States  Senate;  G.  Stark, 
mayor;  Isaiah  Winoli,  president  of  council,  and  22 
others. 


Date. 


Sept  13, 1872 

Oct     7, 1872 

July  25,1873 

Nov.  6, 1872 
Nov.  17,1872 
Aug.  15, 1875 

Nov.  17,1872 

Deo.  21,1872 


Dec  26,1872 
Dec   28,1872 

Jan.    10, 1873 

Jan.  16,1873 
May     6, 1873 

Jan.   21,1873 

Jan.  22,1873 
Feb,  2, 1873 
Feb.  11,1873 
Feb.  1, 1875 

Feb.  17,1878 

Mar.  3. 1873 

July  17,1878 

Fet).  21,1878 

Mar.  6, 1873 
Mar.  6,1873 

Mar.  2,1873 

Mar.  30,1873 
Mar.  30.1873 
June  11, 1873 

Aug.    5, 1873 

Mar.  30.1873 
Apr.  9,1873 
Apr.  12,1873 

Apr.  27,1873 
Feb.  19,1874 
Juno  17, 1874 
Jan.  21,1875 
June  15, 1873 
July     6, 1873 

Aug.  30, 1874 

Jan.  12,1878 

July  7, 1873 

FelJ.  7, 1874 

July  17,1873 

Apr.  2, 1877 
Jifly  26,1873 
Aug.  15, 1873 
Sept.  13,1873 
Sept  30, 1873 

Mar.    8, 1878 

Dec  16,1873 
Dec   22,1873 

Jan.  10,1874 
Jan.  26, 1874 
Jon.   17,1874 

Jan.   19,1874 
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Papbr  8. — List  of  placed  for  which  ataUons  have  been  requested,  ^e. — Con  tinned. 


Place. 


Femuidma.  Fla 

Oakland,  Cal  (ijniveriaity  of 

CHliftimia). 
Payette \ille,  Ark.  (Arkansas 

Industrial  University). 
Beatrice,  Nebr 

One  or  more  stations  in  Ari- 
zona. 

Manistee,  Mich 

Fort  Macon,  N.  C 

Gorham,  N.  H 

Mason  City,  Mo 

Bockland,  Me 

Borne,  Ga 

Kansas  City,  Mo.. ^.. 

Muscatine,*  Iowa . .' 

Syracuse,  X.  Y 

Bakersfield,  Cal 

Palmyra,  Wis 

CrawiTordflville,  Ind.  (Wabash 

College). 
Harbor  of  Kefuge,  Sand  Beach, 

I^ke  Huron. 

Calais,  Me 

Fort  Thompson,  Dak 

Chatawa,  Miss.  ((JolWeof  the 

Kedcmptionist  Fathers). 
Ellsworth,  Kans 

Monnt  Lake  or  Bald  Knob, 

Giles  County,  Va. 
Camden,  N.  J.  (the  River  Iron 

Works). 
Bloomington  and  Decatnr,  HI . 

Monnt  Kearsarge,  Warner,  N. 

FT 

Ceredo,W.  Va 

Astoria,  Oreg 

Fond  du  Lac,  Wis 

Corpus  Christi,  Tex 

Lansing,    Mich.    (Michigan 
State  Agricultural  College). 

Paiia,  111 

Columbus,  Ga 

Salisburv,  N.  C 

Hartfbrdi,  Conn 

Oahkosh,  Wis 

Ames,  Iowa  (Iowa  State  Ag- 
ricultural (JoUege). 
Mount  Anthony,  Bennington, 

Pentwater,  Mich 

Fortress  Monroe,  Va 

Afton,  Iowa 

Mount     Pisgah,     Bradford 

County,  Pa. 
Ha^flvnie,  Cal 


Applicant. 


D.L.Yulee 

Hon-  J.  L.  Alcorn,  United  States  Senate 

J.  West  Martin,  secretary  of  board  of  regents 


Hon.  A.  S.  Prather,  trustee. 


Hon.  P.  W.  Hitchcock,  United  States  Senate ;  A.  S.  Pad- 
dock. 
C harles  Denison,  M.  D 


Hon.  J.  A.  Hubbell,  M.  C;  L.  T.  Estls 

Hon.  J.  M.  Leach,  M.  C 

Elias  S.  Mason 

J.  F.  Beqjamin,  Brown  Sc  Sheppard,  E.  B.  Van  Vent*  and 

33  others. 

Citizens  of  Bockland,  BelfiMt,  &c 

E.  Waite  and  27  others 

Thomas  J.  Perry,  chairman  meteorological  committee 

Rome   Agricultural,    Horticultural,   and   Mechanical 

Fair  Association. 

do : 

do 

Hon.  W.  H.  Felton,  M.  C 

Henry  A.  Hills,  secretary  Chamber  of  Commerce,  Borne, 
Ga. 

Thomas  S.  Case,  P.  M 

J.  P.  Walton 


N.  Graves,  mayor;  William  Kirkpatriok,  J*.  B.  Whitlock, 

and  J.  B.  Hfll. 

Hon.  B.  H.  Duell,  M.  C 

A.  C.  Bratton,  M.  D. ;  P.  D.  McClanohon,  M.  D 

John  C.  Minton 

Col.  H.  B.  CaiTington,  U.  S.  A.^  chairman  military  science, 

Wabash  College. 
Mi^j.  G.  Weitzel,  Corps  of  Engineers  


Hon.  Eugene  Hale,  M.  C. ;  Boardman  Bros. 

Col.  D.  S.  Stanley 

Alexander  W.  Gordon , 


Hon.  W.  A.  Phillips,  M.  C 

M.  W.  Henry 

Mrs.  H.  Haupt 


Wood,  Dialogue  &  Co 


E.  A.  Gaetman,  chairman  meteorological  committee  Ma- 
con County  Fniit-Growers'  Association. 

John  Eaton,  Commis8i<mer ;  Hon.  N.  G.  Oidway,  Hon.  W. 
E.  Chandler. 

S.  A.  Forbes *... 

Frank  Hereford , 

Hon.  J.  H.  Mitchell,  United  States  Senate 

do 

do 

Hon.  C.  A.  Eldridge,  M.  C;  J.  W.  Carney 

H.  Taylor,  P.  M 

do  


Hon.  G.  Schleicher,  M. C. ;  William  Headon,  mayor;  B.  I. 

Denney,  secretary  of  city;  J.  P.  Bodney,  and  3  others. 

B.  C.  Kedzie,  professor  of  chemistry,  &c 


E.  C.  Becse,  P.  M 

Hon.  H.  B.  Harris,  M.  C 

do , 

Hon.  W.  M.  Bobbins.  M.  C 

G.  H.  Kingsbury,  cnairman  meteorological  committee 
Tolland  County  Agricultural  Society. 

T.  Floyd  Woodworth.  M.  D.. 

J.  K.  Macomber,  proiessor  or  physics 


G.  W.  Bobinson. 


Wat- 


Hon.  J.  A.  Hubbell,  M.  C. ;  Amos  Dresser , 

Hon.  James  H.  Piatt,  ir.,  M.  C. ; Phoebus,  - 

kins,  and Wright. 

Hon.  James  W.  McIMll,  M.  C. ;  N.  W.  Bowell,  W.  B. 

Boberts,  and  12  others. 
B.  Beddington 


Date. 


Feb.  7, 1874 
Feb.  12,1874 
Feb.   12,1874 

Feb.  17,1874 

Mar.    3, 1874 

Mar.  16,1874 

Mar.  18,1874 
Mar.  28,1874 
Mar.  30,1874 
Mar.  30, 1874 

Apr.  9, 1874 
Apr.  16,1874 
Apr.  24,1874 


Jan.  21,1875 
Deo.  4, 1875 
Mar.  31, 1876 
Mar.  18,1877 

May  1, 1874 
May  7, 1874 
May     9, 1874 

May  11,1874 
May  14,1874 
May  19,1874 
June    6, 1874 

June  11, 1874 

June  16, 1874 
Jime  18, 1874 
July  13,1874 

July  14,1874 
July  21,1874 
July  21,^1874 

July  29,1874 

Aug.  30,1874 

Oct    28,1874 


Nov. 

June 

Nov. 

Jan. 

Mar. 

Dec. 

Jan. 

Jan. 

Aug. 


21, 1874 
10, 1878 
29, 1874 
18, 1878 
30, 1878 

15. 1874 
4, 1875 

15. 1875 
24,1876 


Jan.   12,1875 


Hon.  J.  K.  Lnttrell,  M.  C. ;  E.  H.  Pratt. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 


17, 1875 

19. 1875 

20. 1876 

20. 1875 

21. 1876 

22,1875 
23, 1875 


Jan.  27,1875 


Feb. 
Feb. 

Feb. 

Mar. 

Mar. 


3,1875 
8, 1875 

17, 1875 

2,1875 

8,1875 
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Place. 


JncksonTllle,  HI. 


Ironton,  Ohio 

Isle  of  ShoalB,  N.  H. 


Saint  Angostino,  Fla 

Abitiedon,     IlL     (Abingdon 

ColToge). 
H^ena,  Mont 


CapeVincentiK.Y 


Hingham,  Wie 


Paot  Point,  Tex 

Three  or  foar  additional  sta- 
tions in  the  interior  of 
Florida. 

Saint  Joseph,  Mich 


Lake  Charles,  La 


Tallahassee,  Fla 
Franklin,  Idaho. 
Lenoir,  N.  C 


Johnsonville,  Tenn.,  and  De- 
catur, Ala. 

Fort  Dodge,  Iowa 

Friendsville,  Ala 

6re«nca«tle,  Ind.  (AAbory 
University). 


Block  Island,  &  I 


Danville,  Va 

Delaware  Breakwater 


Cape  Henlopen 

Fulton,  Ark 

Provincetown,  Mass 

SUverCity,  Idaho/VValla  Wal- 
la, Wasii.,  and  Baker  City, 
Oreg. 

Carson  City,  Nev 


Madison,  Wis.  (University  of 
Wisconsin). 

Pawpaw,  Mich 

Carlisle,  Pa 

Fairbnry,  Nebr 

Stmlt  Ste.  Marie.  Mich 

Kelly's  Ishind,  Ohio 

Three  Rivers,  Mich 

Moffat,  Tenn 

University  of  Missonri 


Graham,  Tex 


Bald  Knob,  Giles  Coanty,Ya  . 

Stowe,  Vt 

Alfred  Centre,  N.  Y.  (Alfred 

University). 

Anchorage,  Ky.  (Forest  Acad- 
emy). 

Charlotte,  N.  C 


Monticello,  la . 


Reed's  landing,  Minn 
Ocracoke,  N.  CT. 


Applicant. 


Date. 


Hon.  J.  A.  Logan,  United  States  Senate ;  G.  Y.  Black, 

Samuel  H.  Martin,  and  H.  G.  Whitlock. 

Albert  Lawson,  W.  T.  McQuisg,  and  24  others 

John  R.  Poor,  J.  Albert  WaDcer,  John  Walker,  and  7 

others. 

James  Whitall 

D.  S.  Harris,  professor  of  natural  sciences 

W.  F.  Sanders.  Col.  John  Gibbon,  Seventh  United  States 
Infantry,  ana  24  others. 

M.  E.  Lee,  G.  A.  Bagley,  and  26  others 

Sydnev  Cooper,  collector  of  customs 

D.  B.  ^ckett,  U.  S.  A.,  and  37  citizens 

Charles  Rogers  and  F.  A.  Balcb,  meteorological  commit- 
tee Farmers'  Club  of  Hingham. 

G.  M.  Dinker,  T.  D.  Sullivan,  and  128  others 

John  P.  Wall,  M.  D 

Hon.  Thomas  W.  Ferry,  United  States  Senate;  H.  W. 
Napier,  A.  H.  Potter,  and  187  others. 

William  Meyer,  assistant  P.  M 

D.  H.  R'ese,  P.  M 

Hon.  S.  B.  Conover,  United  States  Senate,  and  41  others. . 

J.  Richardson 

Clinton  A.  CiUey  (late  brevet  lieutenant-colonel  and  act- 
ing assistant  quartermaster,  United  States  Army). 

J.  M.  Pettigrew,  president  and  J.  S.  Toof,  secretary,  of 
the  Meniphis  Chamber  of  Commerce,  and  101  others. 

Frederick  Hess 

James  Pool 

Alexander  Martin,  president 

Hon.  O.  P.  Morton,  United  States  Senate;  Alexander 
Martin,  D.'D.,  president  of  university. 

Nicholas  Ball 

Hon.  H.  B.  Anthony,  United  States  Senate ;  Hon.  A.  B. 
Bumside,  United  States  Sentate ;  Hon.  B.  T.  Barnes,  M. 
C. ;  Hon.  L.  W.  Ballon,  M.  C. 

J.  R.  Winston  

William  Brockie,  President  Philadelphia  Maritime  Ex- 
change ;  James  Welsh,  President  Philadelphia  Board  of 
Trade,  and  36  others. 

J.  E.  Jouett,  captain,  U.  S.  N 

William  Brockie,  President  Philadelphia  Maritime  Ex- 
change, and  29  others. 

J.  E.  Jouett,  captain,  U.  S.  N 

Jay  Guy  Lewis 

T.  N.  Stbne,  M.  D. ;  John  W.  Davis,  and  12  others  

Hon.  T.  W.  Bennett,  Delegate  from  Idaho 


Hon.  John  P.  Jones,  United  States  Senate ;  Hon.  William 
Sharon,  United  States  Senate;  Hon.  William  Woodbum, 
M.  C. ;  the  governor  and  numerous  other  State  officials 
of  Nevada. 

Board  of  Regents,  by  N.  B.  Yan  Slyke,  chairman  execu- 
tive committee. 

E.E.  Rowland 

William  H.  Cooke 

Will  W.  Watson,  civil  engineer 

Samuel  B.  W.  Covell 

D.  K  Huntington,  deputy  collector  of  customs 

John  Anable 

John  lYancis 

Colonel  Rollins,  through  J.  Eaton,  Commissioner  of  Edu- 

Education. 

E.  T.  Hillard,  county  Judge ;  W.  T.  Ditto,  clerk  district 
court,  and  49  others. 

William  Terry;  Mr8,H.Haupt 

A.  C.  Stickuey,  civil  engineer 

H.E.Coon 

CoL  J.  H.  Current 

Charles  R.  Jones,  secretary  of  Chamber  of  Commerce,  and 

120  others. 
M.  M.  Moulton,  city  marshal;  F.  L  Tryon,  mayor;  M.  W. 

Herrick,  city  attorney. 

T.B.  Wilson  &  Co 

Thorons  L.  Tilton,  M.  F.  Nelson,  and  17  others,  shipmast- 

ers,  pilots,  Sio.  I 


Mar.  15,1875 


Mar. 
Mar. 

Mar. 
Apr. 


25.1875 
25,1875 

31, 1875 
1,1875 


Apr.    1, 1875 


Apr. 
Mar. 
Mar. 
Apr. 

May 
May 


6,1875 

4, 1878 

18, 1878 

19, 1875 

3,1875 
6,1875 


May  26,1875 

Juno  12, 1875 
Oct.  15,1877 
June  12, 1875 
July  23,1875 
Jidy  28,1875 

Aug.  15, 1875 

Nov.  4,1875 

Nov.  6,1875 

Nov.  18.1875 

Mar.  7, 1876 

Nov.  24,1875 
Dec.   18,1875 


Dec.  13,1875 
Dec.   15,1875 


Dec.  22,1875 

May  24,1878 

Deo.  22,1875 

Dec.  28,1875 

Jan.  21,1876 

Feb.  9, 1876 


Mar.     6,1878 


Mar.  11,I87« 


Apr. 
May 
May 
May- 
May 
May 
June 
July 


3.1876 
4,1876 
12, 1876 
20, 1876 
25.1876 
30,1876 
29,1876 
17, 1876 


Sept  17, 1876 

Dec.  22,1876 
Dec.  22,1876 
Jan.    12,1877 

Mar.  31,1877 

Mar.  81,1877 

Apr.  16,1877 

June  25, 1877 
June  29, 1877 
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Paper  8. — List  of  places  far  which  ataUans  have  been  reqtiested,  <fv. — Continned. 


Place. 


Bipon,  Wis  (Ripon  College) . . 


Port  Bads,  La 

Cheyenne  Wells,  Cal 

Judsonia,  Ark.  (Jadson  Uni- 
versity). 

Stat«avme,  N.  C 

The  Vista,  N.  Y.  (CatskiU 
Hountains). 

Algoua,  Iowa 

South  Pass  (The  Jetties),  Mis- 
sissippi River. 

Portsmouth,  N.  C 

Thomasvillt*,  Ga 

Amhentt,  Mass.  (Massachn- 
chnsettM  State  Agricultur- 
al Colletfe). 

Ahnapee,  Wis 


Basle  RiTer  (north  side  of 
I*oint  Keeweenow),  Lake 
Superior. 


Alhuqnerqae,  N.  Mex 

''The  Jetties,"   Mississippi 

River. 
GrayviUe,  His 


Applicant. 


Hon.  P.  Sawyer  :C.  A.  Kenaston,  secretary 

Professor  C.  A.  Kenaston 

do 

K  S.  Cothell,  resident  engineer 

James  B.  Bads 

L.  M.  MoLane 

Hon.  A.  H  Garland ;  Professor  Hubert  M.  Skinner 

William  M.  Robbins,  M  C 

Professor  Samuel  B.  Rusk 

P.  DorweUer 

Thomas  C  Anderson,  acting  collector  of  customs,  ISew 
Orleans. 

J.  Abbott,  deputy  collector 

D.  S.  Brandon 

Lt  C.  A.  L.  TotteUj  Fourth  Artillery,  acting  signal-officer 
W.  S.  Clarke,  president 

C.  H.Ha8kins,  superintendent  Northwestern  Telegraph 
Company. 

Hon.  T.  O.  Howe,  Unlt4»d. States  Senante ;  W.  H.  Seymour; 
Charles  D.  Robinson,  and  28  others. 

J.  T.  Whiting,  general  agent  Lake  Superior  Transit  Com- 
pany. 

Leopold  &,  Austrian,  proprietors  Lake  Superior  People's 
Line  of  Steamers. 

J.  W.  Thomas,  and  25  others 

J.  K  Eustis,  United  States  Senate ;  James  J.  Stewa^ 

R  W.  Townshend,  M  C.  J  J.  G.  Stokes,  M.  D 


Date. 


July  21,1877 
Feb.  6, 1878 
Feb.  29,1878 
July  25,1877 
Feb.  22,1878 
July  27.1877 
Aug.  18, 1877 

Nov.  17,1877 
Feb.     e,  1878 

Feb.  14,1878 
Mar.    4,1878 

Mar.  18,1878 
Mar.  18,1878 
Mar.  30,1878 
Mar.  30,1878 

Apr.  12,1878 

May  23,1878 

May     ],  1878 


May     2, 1878 

May     3, 1878 
May  21,1878 

June    7,1878 


Paper  9. 

List  of  hoards  of  trade,  chambers  of  commerce,  and  other  organizations,  apart  from  those 
directly  connected  with  agricnlture,  which  had,  on  June  'SO,  1878,  appointed  permanent  com- 
mittees  to  confer  with  the  Chief  Signal-Officer  of  the  Army, 


Kamo  of  organization. 


Chamber  of  Commerce  of  New  York 


Board  of  Trade,  BufTalo 

Board  of  Trade,  Detroit 

Buard  of  Trade,  Chicago 

Produce  Bxchango,  Toledo 

Board  of  Trade,  Boston 

Board  of  Trade,  Milwaukee 

ChSimber  of  Commerce,  Duluth 

Board  of  Trade,  Baltimore 

Board  of  Trade,  Cleveland 

Cbamlier  of  Commerce,  Charleston. 
Chamber  of  Commerce,  Memphis  . . 

Board  of  Trade,  Oswego 

Committee    appointeti    by    mayor, 
Rochester. 

Board  of  Trade,  Portland 

Bonrd  of  Trade,  Phihidelphia 

Board  of  Trade,  Mobile 

Chamber  of  Commerce,  Wilmington 

Board  of  Trade,  Indianapolis 

Chamber  of  Commerce,  Saint  Paul. 
Mercliants*  Exchange,  Saint  Louis  . 

Board  of  Trade,  Davenport 

Boanl  of  Trade,  La  Crosse 

Cotton  Exchange,  New  Orleans 

Chamber  of  Commerce,  New  Haven. 


New  York 

New  York..... 

Michigan 

Illinois 

Ohio 

Massachusetts . 

Wisconsin 

Minnesota  . . . . . 
Maryland 

Ohio 

South  Carolina. 

Tennessee 

New  York 

New  York 

Maine 

Pennsylvania . . 
Alabama 

North  Carolina 

Indiana 

Minnesota 

Missouri 

Wisconsin 

Louisiana 

Connecticut  ... 


Committee. 


Edward  Hincken,  F.  B.  Thurber,  George  W. 
Blunt,  James  S.  T.  Stranahan,  James  H. 
Frothingham. 

A.  RichmoiKl,  G.  S.  Hazard,  J.  H.  Vought. 
Theodore  P.  Hall,  James  Flvnn,  A.  G.  Hibbard. 
C.  D.  Hamill,  H.  W.  Rogers,  jr.,  I.  N.  Ash. 
E.  F.  Browne,  H.  D.  Walbridge,  S.  C.  Rej-nolds. 
N.  Spooner,  Thomas  Gaffield,  J.  Cummings, 

B.  H.  Sampson,  B.  Howes. 
J.  L.  Hathaway,  J.  B.  Meirill.  E.  M.  Peck. 
C.  M.  Cushnian,  J.  B.  Culver,  C.  C.  Jones. 
R.  B.  Bayard,  A.  Raid,  T»  Poultney,  jr.,  W.  G. 

Bowdoin,  D.  L.  Bilrtlett. 
R,  K  Winslow,  R.  T.  Lyon,  J.  C.  Sage. 
E.  H.  Frost,  W.  P.  Hall,  F.  W.  Dawson. 

B.  J.  Semmes,  T.  H.  Allen,  W.  P.  Pii>udflt 

J.  L.  McWhorter,  A.  H.  Failing,  W.  R,  Hosmer. 
G.  Schofleld,  J.  Siddons,  H.  S.  Hebard. 

C.  H.  Farley,  J.  S.  Bedlow,  M.  M.  Rich. 

W.  S.  Russell,  H.  Winsor,  B.  S.  Jannev,jr. 
Hon.  P.  Hamilton,  Hon.  P.  Williams,  sr.,  T. 

Henrv  esn. 
A.  H.  Van  Bokhelen,  G.  Harriss,  W.  L.  De 

Rossett.  ' 

E.  T.  Cox.  A.  H.  Pettit,  H.  C.  Wilson. 
R.  O.  Sweeney,  D.  R.  Breed,  M.  N.  Kellog. 
J.  A.  Scndder,  J.  B.  Maude.  R.  M.  Scruggs, 

M.  Collins,  C.  Fink,  T.  G.  Conant. 
J.  M4Dalzel,  F.  W.  AngeU,  C.  £.  Beiderbeoke. 
W.  W.  Jones,  J.  I.  Lynaes,  S.  L.  Nevins. 
J.  I.  Noble,  J.  J.  Stewart,  J.  Lorber. 
Hon.  H.  G.  Lewis,  J.  T.  PUktt. 


208 


REPOET   OP   THE   CHIEF    SIGNAL-OFFICER. 


Paper  9. — List  of  boards  of  trade,  cKamherB  of  commerce,  ^c. — Continued. 


Name  of  organization. 


Chamber  of  Commerce,  Cairo 

Board  of  Trade,  Cinoiunati 

Board  of  Trade,  Albany 

Board  of  Trade,  Dabaque 

Chamber  of  Commerce,  Savannah. . . 

Meteorologioid  Committee,  Spring- 
field. 


Meteorological  Committee,  Newport 

Chamber  of  Commerce,  Cincinnati. . . 

Board  of  Trade,  Nashville 

Cotton  Exchange,  Savannah 

Cotton  Exchange,  Nashville 

Merchants' Club,  Omaha 

Chamber  of  Commerce,  San  Francisco 

Merchants'  Union,  Jacksonville    

Polytechnic  Society  of  Kentucky, 

lK)nisville. 
Meteorological  Committee,  Indianola 

Cotton  Exchange,  Mobile 

Merchants'  Exchange,  Baltimore . . . 

Board  of  Trade,  Omaha 

Maritime  Exchange,  Philadelphia  . . 
Chamber  of  Commerce,  Los  Angeles 

Meteorological  Committee,  Sandusky 

Cotton  Exchange,  Norfolk 

Chamber  of  Commerce,  Astoria 


State. 


Illinois 

Ohio 

New  York 

Iowa 

Georgia 

MassachuBetts 


Rhode  Island 

Ohio 

Tennessee . . . 

Georgia 

Tennessee  ... 
Nebraska 

Califomta 

Florida 

Kentucky..  . 

Texas 

Alabama 

Maryland 

Nebraska 

Pennsylvania 
California 

Ohio 

Virginia 

Oregon  


Committee. 


W.  P.  Halliday,  P.  Cuhl. 

D.  B.  Pierson,  J.  A.  Scarlett,  J.  Dexter. 

E.  A.  Durant,  jr.,  J.  F.  Ames,  \V.  Holies,  J. 
M.  Batterman,  H.  S.  Elmore,  J.  Taylor. 

Dr.  A.  Horr.  J.  S.  Hetheringt^n. 

General  J.  E.  Johnston,  General  J.  F.  Gilmor, 
General  H.  C.  Wa3'ne. 

H.  C.  Lee,  E.  W.  Bond,  D.  R  Wesson^.  G.  Ben- 
ton, M.  C.  Stebbins,  D.  L.  Harris,  W.  W.  Col- 
bum,  H.  Foote,  H.  G.  Stickncy,  A.  C.  Stone, 
£.  Ingersoll.  L.  D.  Brooks. 

S.  C.  Bailev,  S.  W.  Macy,  B.  Finch,  T.  Coges- 
halL  L.  P.  Clarke,  S.  H.  Norman,  S.Powell. 

W.  S.  Munson,  A.  Erkenbrecher,  H.  Goepper. 

J.  D.  Plunkett. 

C.  M  Hoist,  J.  M.  Barnard,  J.  B.  West 

J.  F.  Whe»4e88. 

J.  E.  Boyd,  G.  H.  Collins,  O.  H.  Ballon,  W, 
Stephens. 

J.  W.  Raymond,C.  A.  Low,  W.  W.  Dodge. 

F.  Jonlaii,  J.  E.  Hart,  G.  C.  Wilson. 

J.  L.  Smith,  J.  D.  O'Leary,  S.  G.  Stevens. 

Dr.  H.  Rosenorans,  W.  P.  Milby,  H.  J.  Huck. 
W.  H.  Gardner,  J.  A.  McCaw,  A.  Proskauer. 
W.  G.  Atkinson,  W.  G.  Loud,  O.  M.  Vesper. 
W.  C.  B.  Allen,  W.  J.  Broatch,  D.  S.  Barriger. 
E.  K  Stevenson,  J.  S.  Wahi,  G.  W.  GrilMn. 
Dr.  J.  P.  Widney,  J.  de  Barth  Shorb,  L  W. 

Lord. 
J.  O.  Moss,  R.  B.  Hubbard,  C.  N.  Rvan. 
W.  H.  Peters,  G.  L.  Arps,  H.  S.  Re>-nold8. 
A.  C.  Kinney.  C.  L.  Parker,  J.  H.  ifobb. 


Paper  10. 

On  January  16,  1877,  the  following  resolution  was  suggested  to  the  different  boards 
of  trade,  chambers  of  commerce,  and  other  organizations  of  a  similar  character,  in 
communication  with  this  office,  for  their  adoption : 

"  That  the  met<)orologicaI  committee  of  the  board  of  trade  shall  be  a  permanent  com- 
mittee, and  that  the  names  of  the  members  and  any  changes  in  membership  be,  in 
each  case,  formally  notified  to  the  Chief  Signal-Officer  of  the  Army.  The  committ-ee 
will  confer  with  the  Chief  Signal-Officer,  and  will  bring  before  the  board  all  matters 
requiring  its  action  or  relating  to  aid  needed  for  or  improvement  of  the  signal  service.^ 

The  resolution  was  adopted  and  committees  appointed  as  follows : 

Mobile  Board  of  Trade : 
Committee. — Hon.  P.  Hamilton,  Hon.  P.  Williams,  sr.,  and  T.  Henry. 

Chamber  of  Commerce  of  New  York : 

Committee, — ^Paul  N.  Spofford,  George  W.  Blunt,  Edward  Hincken,  J.  S.  T.  Stranahan, 
and  James  H.  Frothingham. 

Saint  Paul  Chamljer  of  Commerce : 
Committee, — R.  O.  Sweeney,  Rev.  D.  R.  Breed,  and  M.  N.  Kellog. 

Oswego  Board  of  Trade : 
Committee, — J.  L.  McWhorter,  A.  H.  Failing,  and  W.  R.  Hosmer. 

New  Haven  Chamber  of  Commerce: 
Committee, — Henry  G.  Lewis  and  Johnson  T.  Piatt. 

Toledo  Produce  Exchange : 
Committee, — E.  F.  Browne,  H.  D.  Walbridge,  and  S.  C.  Reynolds. 

New  Orleans  Cotton  Exchange : 
Committee, — John  I.  Noble,  J.  J.  Stewart,  and  J.  Lorber. 

Savannah  Cotton  Exchange : 
Committee, — C.  M.  Hoist,  J.  GammeU,  and  J.  M.  Barnard. 
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Meteorological  Committee  of  City  of  Rochester : 
Committee. — George  Schofield,  John  Siddons,  and  H.  S.  Hebard. 

Merchants'  Union  of  Jacksonville,  Fla. : 
Committee. — F.  Jordan,  J.  E.  Hart,  and  G.  C.  Wilson. 

Polytechnic  Society  of  Kentucky,  Louisville : 
Committee. — J.  L.  Smith,  J.  D.  O'Leary,  and  8.  G.  Stevens. 

Cincinnati  Board  of  Trade : 
Committee. — D.  B.  Pierson,  J.  A.  Scarlett,  and  J.  Dexter. 

Baltimore  Board  of  Trade : 

Committee. — R.  B.  Bayard,  A.  Reid,  T.  Poultney,  jr.,  W.  G.  Bowdoin,  and  D.  L.  Bart- 
Jett. 

Chicago  Board  of  Trade : 
Committee. — C.  D.  Hamill,  H»  W.  Rogers,  jr.,  I.  N.  Ash. 

Mobile  Cotton  Exchange : 
Committee. — ^W.  H.  Gardner,  J.  A.  McCaw,  and  A.  Proskaner. 

Philadelphia  Board  of  Trade : 
Committee. — ^W.  S.  RnssMl,  H.  Winsor,  and  B.  S.  Janney,  jr. 

Milwaukee  Chamber  of  Commerce : 
Committee. — J.  L.  Hathaway,  J.  B.  Merrill,  and  E.  M.  Peck. 

San  Francisco  Chamber  of  Commerce : 
Committee. — J.  W.  Raymond,  C.  A.  Low,  and  W.  W.  Dodge. 

Omaha  Board  of  Trade : 
Committee. — ^W.  C.  B.  Allen,  J.  O.  Caulfield,  Geo.  Paterson. 

Meteorological  Committee  of  the  City  of  Newport,  R.  I. : 

Committee. — S.  C.  Bailey,  Samuel  Powell,  L.  P.  Clarke,  Benjamin  Finch,  ThomaM 
Cogeshall,  S.  W.  Macy,  and  S.  H.  Nonnan. 

Philadelphia  Maritime  Exchange : 
Committee. — Edward  K.  Stevenson,  Jacob  S.  Wain,  and  Geo.  Griffin. 

Detroit  Board  of  Trade : 
Committee. — ^Theodore  P.  Hall,  James  Flinn,  and  A.  G.  Hibbard. 

Society  of  Natural  History,  San  Diego : 

Committee. — G.  W.  Barnes,  Charles  J.  Fox,  and  O.  N.  Sanford. 

Merchants'  Exchange  of  Saint  Louis : 

Committee. — J.  A.  Scudder,  J.  B.  Maude,  R.  M.  Scruggs,  M.  Collins,  C.  Fink,  T.  G. 
Couant. 

The  following  rules  were  transmitted  to  the  above-named  committees  for  their 
guidance  and  the  form  of  rex)ort  desired,  marked  ^^  Form  L  " : 

Bules  for  the  government  of  the  permanent  m£teorologioal  committees  of  hoards  of  tradey  cham- 
bers of  commerce,  and  other  organizations  appointed  to  co-operate  with  the  Chief  Signal- 
Officer  of  the  Army. 

RESOLUTION. 

POWERS  OF  COMMITTKE  ON  SIGNAL  8ERVICK— TRANSACTIONS  OF  1877. 

«  «  *  •  «  • 

« 

^^ Resolved,  That  the  meteorological  committee  of  the shall  be  a  penua- 

nent  committee,  and  that  the  names  of  the  members  and  any  changes  in  membership 
be,  in  each  case,  formally  notified  to  the  Chief  Signal-Officer  of  the  Army.  The  com- 
mittee will  confer  with  the  Chief  Signal-Officer,  and  will  bring  before  the 

all  matters  requiring  its  action,  or  relating  to  aid  needed  for  or  improvement  of  the 
Signal  S<»rvice.^* 

Rule  1.  All  resolutions,  memorials,  or  propositions  of  whatever  character,  relating 

to  the  meteorolo^cal  or  Signal  Service^  wiiich  may  be  brought  before  the . 

are  to  be  referred  to  the  committee.     Upon  such  reference,  the  committee  will  confer 
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with  tho  Chief  Sif^al -Officer  upon  the  matter  in  question  before  making  the  commit- 
tee's recommendation  of  action  to  the j ,  in  order  that,  by  interchange  of 

opinion  and  by  statement  of  facts,  a  full  understanding  may  be  had.  It  is  also  re- 
quested that,  when  any  action  may  be  taken  by  the on  any  of  the  above- 

nanuMl  subjects,  the  connnittee  will  forwanl  a  8tatem<Mit  or  copy  of  the  record  dinn^t 
to  this  office. 

RrLE  2.  The  committee  will,  from  time  to  time,  bring  to  the  notice  of  the  Chief  Sig- 
nal-Officer any  improvements  or  additions  to  the  service,  to  be  of  certain  ben<*tit  to  the 

or  to  the  interests  rei»rc»sented  by  the .     In  such  cases  it  is 

expected  the  committee  will  tirst  examine  into  and  satisfy  themelves  of  the  practica- 
liility  of  the  undertaking,  and  that  it  will  be  of  an  actual  pecuniary  value  to  the  com- 
munity they  represent. 

Rule  'X  In  cases  occurring  under  Rule  2,  the  committee  will,  so  far  as  practicable, 
make  an  estimate  in  amount  of  th€  pecuniary  value  hoped  to  result  to  the  commercial 
t)r  other  interest  sought  to  be  benefitted  by  the  addition  requested. 

RrLE  4,  The  committee  will  make,  either  as  a  body  or  by  a  sub-committee,  at  least 
<ince  in  each  month,  a  careful  exiamination  of  the  local  office  in  the  city  in  which  they 
n^side,  and  report-  to  the  Chief  Signal-Officer  their  tiiidings,  under  their  ditferent  head- 
ings, upon  the  blanks  to  be  furnished  for  the  purpose. 

RiTLE  5.  They  will  at  once  bring  to  the  notice  of  th«»  Chief  Signal-Officer  any  neglect 
t>r  want  of  promptness  at  the  station,  or  any  delay  in  the  r*»ports,  or  in  the  proper  dis- 
play of  signals,  or  in  the  posting  of  bulletins,  or  of  funiish in g  information  to  the  press, 
or  through  other  established  methods,  or  any  want  of  court<?ous  and  proper  conduct  on 
the  part  of  the  non-commissioned  officers  or  pei*son8  in  charge  of  or  at  the  station,  or 
coiuluct  calculated  to  bring  discredit  upon  the  service  of  the  United  States. 

Rule  6.  The  committee  will  bring  to  the  notice  of  the  Chief  Signal-Officer  conduct 
especially  entitling  the  non-commissioned  officer  or  assistants  at  the  station  to  com- 
mendation, carefully  specifying  in  such  case  the  especial  matter  for  which  the  station 
is  conmiended.  The  simple  discharge  of  routine  duty  in  such  way  as  to  escape  censure 
is  not  ground  for  especial  comnumdation. 

Rule  7.  The  committee  will  confer  fully  with  the  inspectors  of  the  Signal  Service  at 
the  times  of  their  inspections,  aud  will  direct  -their  attention  to  all  matters  the  com- 
mittee may  consider  as  worthy  of  unusual  attention.  The  Chief  Signal-Officer  relies 
upon  the  couuiiittees  to  give  the  inspectors  facilities  for  such  examinations,  aud  such 
assistance  as  will  enable  him  to  receive,  for  the  Secretary  of  War,  the  fullest  and  moat 
reliable  information. 

Rule  8.  The  committee  will  indicate  to  the  Chief  Signal-Officer,  for  the  information 
of  the  Secretary  of  War,  what  maps,  bulletins,  or  other  models  of  information  can  be 
use<l  to  best  advantage,  and  where  maps,  instruments,  &c.,  can  be  usefully  displayed. 

Rule  9.  A  copy  of  these  rules,  together  with  the  names  of  the  local  committees  and 
the  resolution  under  which  they  are  appointed,  will  be  kept  displayed  in  each  local 
office. 

Rule  10.  The  committee  will  endeavor  to  so  arrange  with  the  press,  and  in  other 
modes  of  publication,  that  the  information  fumishinl  by  the  office  to  the  press  will  reach 
the  members  of  the  boards  of  tnule,  chambers  of  commerce,  agiicultural  societies,  ship- 
masters, ship-owners,  and  the  community  in  as  nearly  as  practicable  the  wording  in 
which  it  is  dispatched  from  this  office.  A  neglect  of  this  rule  may  lead  to  misappre- 
hension and  not  unfrequently  to  disaster. 

Rule  11.  The  committees  at  sea-ports  or  at  lake-port  cities,  at  river-ports,  or  repre- 
senting fishing  interests,  will  especmlly  present  the  I'equirements  of  these  diflerent  in- 
terests as  to  the  coast,  lialiery,  and  port  services.  The  committees  at  interior  cities 
will  indicate  how  agricultural,  manufacturing,  river,  canal,  or  other  cognate  interests 
can  be  served. 

Rule  12.  Complaints  as  to  defects  at  local  stations  may  be  addressed  to  the  local 
committees,  and  will,  in  general,  be  brought  to  their  attention  before  final  action  is 
taken  in  referenc4^  to  them. 

It  is  expected  that  the  committee,  representing  to  some  extent  the  Signal  Service, 
will  endeavor  to  protect  and  advance  the  service  by  all  proper  methods,  to  this  end 
aiding  the  non-commissioned  officer  in  charge  of  local  stations  by  advice  or  influ- 
ence, in  procuring  suitable  locations  or  other  facilities  for  the  public  business,  and  by 
<»ther  co-operation  for  the  public  ser\'ice. 

Rule  13.  The  rules  of  this  service  require  that  changes  in  the  details  at  stations 
be  made  from  time  to  time.  It  is  not  to  be  considered  as  a  reflection  upon  aay  non- 
commissioned officer  or  assistant  that  he  is  relieved  at  one  and  ordered  to  another 
station.  Petitions  or  memorials,  &c.,  requesting  the  detail  of  particular  persons  for 
particular  stations  are  not  encouraged. 

Office  of  the  Chief  Signal-Officer, 

Washington,  D,  C\ 
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List  of  voluntary  observerSj  ^c, — Continued. 


NatDo  of  observer. 


IteUou.N.E 

Blodgett,  Charles 

Bulloch,  Thomas 

Blood,  CharlesF 

Baker.D.W.C 

Benedictine  Fathers 

Bomar,  Thomas  H 

Bower,  Dr.  William  W 

Baylies,  Mrs.RH 

Breedon,  Jacob 

Brewst^sr,  James \ 

Child,  Dr.A.L  

Clark.  Dr.  J.  T.  and  Miss  E.  J  . . 

Chandler.  Dr.  William  J 

Carlton,A.T 

Cutting,  Hiram  A 

Cnmmmgs,  James 

Cheney,  William 

Crosier,  Adam 

Crane,  George  W 

(/Utler,  J.  L 

Cochrane,  Joseph 

Cooke,  Dr.  William  H 

Curtiss,  W.  W 

Carlovitz,  John 

Cooke,  E.R 

(;ouch,  E.  D 

Collin,  Prof.  Alonzo , 

Cliase,  Dr.  D.  H 

Curtiss,  George  G ^ 

Chirk,T.A .^. 

("lark,  J.  Morton 

Chappellsmlth,  John , 

Colby,  Alfred 

Child,  H.P 

Chamberlin,  S.  N 

Cline.  Frederick  P 

Calhoim,  P.B 

Cook,  F.8 

Cornell  Universitv 

Colt,  Henry  n 

Cutler,  Rev.  B.  B 

Caldwell,  John  W 

Dewhurst,  Rev.  E 

Davis,  Mrs.  D.  D 

Doak,  Miss  Julia  A 

Dawson,  William 

Doton,  Hosoa 

Draper,  Daniel 

Dunn,  William 

Dickinson,  J.  P 

Davis,  Jacob  

Dunning,  I.  S 

DalwU,  Solon  M 

Emery,  Josiah 

Earlham  College 

EUicott,  James  F 

Ellis,  Edwin 

Edgington,  RP 

Engelstad,  B.  M 

E<1  wards,  Daniel 

£ddy,L ^- 

Emmet,  Thomas  A 

Farqnhar  AUan 

Foster,  Bl 

Fox,  Fred.E 

Ferriss,  E.  J 

FaUon,  J 

Foster,  R.  W 

Fleming,  John 

Fuller.  A.N 

Femald,  Prof.  M.  C 

Gardiner,  RH .• 

Gilnian,  R.H 

Gillingham,C 

Gillespie,  Dr.  S.  W , 

(rr«>en,  H.  A , 

Gray,  F.  R  

Gedding,  Dr.  W.  H  

Gardner,  O.  A.  A 

Grathwohl,  John 

Glasco,  J.  M 


Postofflce  address. 


State. 


Sandwich,  De  Kalb  County 

Howard,  Nemaha  County  ! 

Coalville,  Summit  County 

Waltham,  Middlesex  County 

Adstin,  Travis  County 

Saint  Melnrad,  Spencer  County 

Limestone  Spring  Spartanburg  County 

Mount  Sterling,  Srown  Coimty 

Independence,  Montgomery  County 

Adrian,  4jenawee  County 

Okalooska,  Ouachita  County 

Plattamouth,  Cass  County 

Mount  Solon,  Augusta  County 

South  Orange,  Essex  County   

Wet  Glaze,  Camden  County 

Lunenburgh,  Essex  County 

Tarentnm,  Allegheny  County 

Minneapolis,  Hennepin  County 

Laconia,  Harrison  County 

Bethel,  Cl\Brmont  County  * 

Quitman,  Brooks  County 

Havana,  Mason  County 

Carlisle,  Cumberland  County 

Rocky  Rtm,  Columbia  County 

Milton,  Santa  Rosa  County 

Trenton,  Mercer  County 

ContoocookvUle,  Merrimac  County 

Mount  Vernon,  Linn  County 

LouisvillejClay  County 

FaUston,  HarfSard  County 

Weldon,  Halifax  County 

Arlington,  Rush  County 

New  Harmon v,  Posey  County 

Amoskeag,  ]kf errimao  County 

Kansas  City,  Jackson  County 

Daytona,  Volnsia  County 

Tern^ll,  Kaufinan  County 

Austin,  Wilson  County.  .* 

Jersey  City,  Hudson  County 

Ithaca,  Tompkins  ('oimty 

Nora  Springs,  Floyd  County 

Schroon  LMce,  Essex  County 

Clarksville,  Montgomery  County 

Mystic,  New  Haven  County ". 

W'ebst^r,  Jackson  County .' 

Tusculum  College,  Greene  County 

Spiceland,  Henry  County 

Woodstiwk,  Windsor  County 

Central  Park  Observatory,  iS^ew  York  City 

Emerson,  Otoe  County 

Guttenberg,  Clayton  County 

Rowe,  Franklin  County . . .'. 

Dennison,  Crawford  County 

Olivet,  Hutchinson  County 

Williiunsport,  Lycoming  County 

Richmond,  Wavno  County 

Saint  Inigoes,  Saint  Mary's  County 

Ashland,  Ashland  County 

Stanley,  Johnson  County 

Moun£  Carmel,  Kane  County 

Nile,  Allegany  County 

Danville,  Boyle  County 

CarmeL  Putnam  County 

Sandy  Springs,  Montgomery  County 

Cleavel^d,  Bradley  County 

Mount  Fairview,  San  Diego  County 

Painesville,  Lake  County  '. 

Lawrence,  Essex  County 

Springfield,  Hampden  County 

Readington,  Somerset  County 

Hermosa,  La  Platte  County 

Orono,  Pcnol)8cot  County 

Ganliner,  Kennebec  County 

Mllford,  Kent  County , 

Accotlnk,  Fairfax  County 

Sterling,  Wliiteside  County 

Atco,  Caipden  County 

Nat'I  Deaf  and  Mute  College,  Washington 

Aiken,  Aiken  County 

Center  Mound,  Republic  County 

Blooming  Grove,  Pike  County 

Gilmer,  Upshur  County 


Illinois. 

Nebraska. 

Utah. 

Massachusetts. 

Texas. 

Indiana. 

South  Carolina. 

Illinois. 

Kansas. 

Mlchl/i^an. 

Louisiana. 

Nebraska. 

Virginia. 

New  Jersey. 

Missouri 

Vermont. 

Pennsylvania. 

Minnesota. 

Indiana. 

Ohio. 

Georgia. 

niinois. 

Penns3^1vania. 

Wisconsin. 

Florida. 

New  Jersey. 

New  Hunpshire. 

Iowa. 

Illinois. 

Maryland. 

North  Carolina. 

Indiima. 

Do. 
New  Hampshire. 
Missouri. 
Florida. 
Texas. 
Tennessee. 
New  Jersey. 
New  York. 
Iowa. 
New  York. 
Tennessee. 
Connecticut. 
North  Carolina. 
Tennessee. 
Indiana. 
Vermont 
New  York. 
Nebraska. 
Iowa. 

Massachusetts. 
Iowa. 

Dakota  Territory. 
Pennsylvania. 
Indiana. 
Maryland. 
Wisconsin. 
Kansas. 
Utah. 

New  York. 
Kentucky. 
New  York. 
Mary^land. 
Tennessee. 
CaUfomla. 
Ohio. 
Massachusetts. 

Do. 
New  Jersey. 
Colorado. 
Maine. 

Do. 
Delaware. 
Virginia, 
niinois. 
Georgia. 

District  of  Columluti. 
South  Carolina. 
Kansas. 
Pennsylvania. 
Texasr 
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LUt  of  voluntary  observerSj  4'c, — Continued. 


Name  of  observer. 


\ 


Post-office  address. 


,l^„ 


Maokall,  jr.,  B.  F 

New  comt),  G.  S 

N0U.A.B 

Niphon,  ProC.  Francis  £. 


Nettleton,  E.  8 

Neill,  Tltomaii 

Nason,  Kev.  Elias 

Nilcs.P.H 

Nixoii,  J,  Shar})o , 

Newbejf iu.  Dr.  J.  S 

Oabom,  £thau 

Odjjf  11  College 

OwHley,  Dr.  J.  B , 

0'IIa>^ii,  John  

Parrick,  J.M 

Pcarco,  Thomas 

Quartei-mau,  E.  A 

Rodman,  Miss  Sosan 

Roger8.0.P 

Robins,  C.E 

ReynohU,  A 

Riihardaou,  C.  F 

Robertson,  Thomas  I) 

Robertson,  R.  S 

Riiujie,  C 

Rockvell,  Charlotte. ...... 

Remington,  C  V.  S 

Ring.  «Johu  J 

Rotx.h,  William 

Seltz,  Charles 

Smith,  E.  Allan 

Shriver.ET 

Smith,  Dr.  William 

Strong,  L.  H 

Soule,  Prof.  Willmm 

Stem,  Jacob  F 

Scott,  Thomas  G 

Scott,  T.  M 

Stebbins,  Geo.  H 

Snell,E.S 

Slenker,  Ebiiina  P.  D 

Smith,  Rev.  G.  N 

Saxby,  J.  I 

Slade,  Elisha 

Smith,  C.J 

Shorman,  J.  M 

Seasions,  Lewis 

Spaiilding,  John 

Searle,L.B 

Snow,  Prof  Frank  H 

Sturtevant,  E.  T 

Spillman,  J.  J 

Stephenson,  I>r.  M.  P 

Stucky,  Dr.  C. F 

Straignt,  Isaac 

Smith.Dr.  W 

Scribner,  H.  F.  J 

Smyth.  B.B 

Shriver,  Howard 

Siler,  Mrs.  A 

Sanborn,  J.  F 

Tmman,  George  S 

Thompson,  Rev.  Daniel . . . 

Tutwfler,  H.,  LL.  D 

Tripp.  O.  H.  and  L.  S 

Townseud,  L.  P 

Thralls,  George  R 

Townsend.  Isaac 

Trowbridge,  David 

Turner,  Emrst 

Tnnible y.  J.  B 

T<Kld,D.  P 

Fniversitv  of  Wisconsin . . 

VunhekleiJ.M 

Vermillion,  W.  W 

Valente,  A.  X 

Wattirs,  Dr.  James 

Wat  kins.  Prof.  A.  B 

West.  Silas , 

Wild,  Ri«v.  E.  P 

Winchell,  Prof:  and  Mrs.  N. 


Moorhead,  Clay  County 

Westborou^h,  Worcester  County 

Linden,  Union  County 

Director  Missouri  Weather  Service,  Saint 
Louis,  Saint  Louis  County. 

South  Pueblo,  Pueblo  County 

Sandusky.  Erie  County* 

Noi-th  Billerica,  Middlesex  County 

Kinsley,  Edwards  County 

Chambersburgh,  Fi-anklin  County 

Anna,  Union  County 

Hennepin,  Putnam  County 

Bowling  Green,  Warren  County 

Jacksonsbur^h,  Butler  County 

Greenville,  Pitt  County 

North  Volney,  Oswego  County 

Eola,  Polk  County 

Flushing,  Queens  County 

New  Bedford,  Bristol  County 

Marengo,  McHenry  County 

Summit,  Rio  Grande  County 

Independence,  Buchanan  County 

Freenold,  Monmoutb  County 

Rockford,  Winnebago  County 


Fort  Wayne,  Allen  County 
New  Ulm,  Austin  County  . 


Colebrook,  Litcblield  County 

Fall  River,  Bristol  County 

Banning,  San  B(*mardiuo'County   ... 

FaU  River,  Bristol  County 

De  Soto,  Washington  County 

Moriches,  Suffolk  County 

Cumberland,  Alleghany  County 

Cannonsburgh,  W  ashington  County  . 

Grand  Rapids,  Kent  County 

Cazenovia,  Madison  County 

Logan,  Harrison  County , 

Forsyth,  Monroe  Connty 

Melissa,  Collin  County 

Fresno,  Fresno  County , 

Amherst,  Hampshire  County , 

Snswville,  Pulaski  County , 

Northport,  Leelenaw  County 

San  Buenaventura,  Ventura*  County . . 

Somerset,  Bristol  County , 

Hudson,  Summit  County , 

Hampton,  Elizabeth  City  Connty 

Norfolk,  Madison  County 

Wautoma.  Waushara  County 

Bakersville,  Mitchell  County 

Lawrence,  Douglas  County  T 

Biscayne,  Dade  County 

Pieite  City,  Lawrence  County 

Gaines ville.  Hall  County 

Helvetia,  Randolph  County 

Walla  Walla,  Walla  WalU  County. . . 
Spartanburgli,  Spartanburgh  County 

Straffortl,  Orange  County 

Great  Bend,  Barton  Countv 

Wytheville,  Wythe  County 

Franklin,  Maccai  County 

Tabor,  Fremont  County , 

Genoa, Platte  ("ounty 

Arkansas  City,  Cowley  County 

Green  Spring,  Hale  County 

Surry,  Hancock  County 


H. 


Hulihevillc,  Bucks  County 

Houston,  Suwannee  County 

Capeville,  Northampton  County . 
Waterbtti^b,  Tmupkins  County  . 

Point  Pleasant "... 

Oakland,  Alameda  County 

Naval  Observ'atory,  Washington. 

Madison,  Dane  County    

Camden,  (/amden  County 

Frankford,  Pike  Countj* 

W<io<lst(K'k.  Howanl  County 

Holton.  Jlurkson  County . . .' 

Adams,  Jetterson  County 

Comisb,  York  County  . .' 

Newport,  Orleans  Countv 

Minneapolis,  Hennepin  County . . 


State. 


Minnesota. 
Massachusetts. 
New  Jersey. 
Missouri. 

Colorado. 
Ohio. 

Massachusetts. 
Kansas. 
Pennsylvania. 
Illinois. 
Do. 
Kentucky. 
Ohio. 

North  Carolina. 
New  York. 
Oregon. 
New  York. 
Massachuaetta. 
Illinois. 
Colorado. 
Iowa. 

Now  Jersey. 
Illinois. 
Indiana. 
Texas. 
(Connecticut 
Massachusetta. 
California. 
Massachuaetta. 
Nebraska. 
New  York. 
Mary  hind. 
Pennsylvania. 
Michigan. 
New  York- 
Iowa. 
Georgia. 
Texas. 
California. 
Masaachusett*. 
Virginia. 
Micnigan. 
California. 
Massachusetta. 
Ohio. 
Virginia. 
Nebraska. 
Wis<*on8in. 
North  Carolina. 
Kansaa 
Florida. 
Missouri. 
Gcorj^ia. 
Virginia. 

WaahingtonTemtorj- 
South  Carolina. 
Vermont. 
Kansas. 
Virginia. 
North  Carolina. 
Iowa. 
Nebraska. 
Kansas. 
Alabama. 
Maine. 

Pennsvlvaaia. 
Florida. 
Virginia. 
New  York. 
Louisiana. 
California. 

District  of  Columbia. 
Wisconsin. 
New  Jersey. 
Missouri. 
Maryland. 
Kau'sas. 
New  York- 
Maine. 
Vermont. 
Minnesota. 
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List  of  military  posU,  ^c. — Continued. 


Post. 

State. 

1 

Post. 

Stote. 

St«*ven8.  Fort 

Oi^gon. 

Montana. 

Dakota. 

Do. 
Florida. 
Nebraska. 
Dakota. 

Do. 
Washington. 
New  Mexico. 

Verde.  Cftmii 

Arizona. 

Shaw.  Fort 

1  Wavne.  Fort 

Michigan. 
Massachasetts. 

Siillv.  Fort 

Warren.  Fort 

Steveniion.  Fort 

1  Wallace.  Fort 

KfUISAS. 

Saint  Francis  Barracks 

1  Wineate.  Fort 

New  Mexico. 

Slieridan.  Camn 

Whipple,  Fort 

Arizona. 

Sisseton.  Fort 

West  Point  Military  Academy 
1  WiUet's  Point 

New  York. 

Totten,  Fort 

Do. 

Townsend.  Fort 

Walla  Walla.  Fort 

Washington. 
California. 

Union.  Fort 

ITuma.  Fort 

Paper  13. 

List  of  merch<int  and  naval  vessels  and  naval  stations  from  which  simultaneous  meteorologi- 
cal reports  have  been  received  at  the  office  of  the  Chief  Signal-Offi^oer  during  the  year  ending 
June  30,  1878. 

MERCHASrr  VE8BBL8. 


Name. 


Steamship  Alaska 

Steamship  China 

Steamship  City  of  Pcmama. 

Steiimship  City  of  Peking. . 

Steamship  City  of  Tokio  . . . 

Steamship  Colima 

Steamship  Adiintic 

Stoamship  Baltic 

Steamship  Britannic 

Steamship  Celtic 

Steamship  Germanic 

Steamship  Republic 

Steamship  Belgio 


Steamship  Gaelic  . . 
Steamship  Oceanic. 


Steamship  Baltimore 

Steamship  Biannscbweig . 


Steamship  Niimberg 
St^iamship  Ohio 


Steamship  Illinois 

Steamship  Indiana 

Steamship  Ohio 

Steamship  Pennsylvania . . 

Sti^mship  Switzerland 

Steamship  Yadorland 

Steamshi])  Hibernian , 

Steamship  Nova  Scotian  . . 
Steamship  Scandinavian  . . 
Schooner  Addie  Fuller  .". . 

Steamship  Algeria 

Steamship  Batavia 

St-eamship  Hibernian 

Ste^imship  Othello 

Steamship  Peruvian 

Steamship  Seine 

Steamship  Yorkshire 

Ship  Mikado 

Ship  Naiad 

Bark  Maroon 


Bark  Sorato 

Brig  Catheiine 

Schooner  I'l-aveller 
Roval  Alice 


Months  for  wliich  reports  were  received. 


November,  1877 ." 

Jnne,  1878 

July,  1877,  and  November,  1877,  to  June,  1878,  In- 
clusiA^e. 

September.  1877.  to  Februarj',  1878,  April  to  June, 
1878,  both  inclusive. 

August,  1877,  to  May,  1878,  inclusive 

February  to  June,  1878.  inclusive 

March  to  June,  1878,  inclusive 

February,  1878 

March  to  June,  1878,  inclusive 

January,  February,  March,  May,  and  Jnne,  1878  . 

January  to  June,  1878,  inclusive. 

January  and  February,  1878 

August,  1877,  and  October,  1877,  to  June,  1878,  in- 
clusive. 

July,  1877,  to  Juno,  1878,  inclusive 

Jul^,  1877,  and  October,  1877,  to  June,  1878,  inclu- 
sive. 

August,  1877,  and  January,  1878 

July  and  Aufrust,  1877,  and  October,  1877,  to  June, 
1878,  inclusive. 

July,  1877,  to  January,  1878,  inclusive 

July  to  December,  1877,  and  February  to  April, 
1878,  both  inclusive. 

September,  October,  1877 ;  March  and  April,  1878 

September,  1877,  to  June,  1878,  inclusive 

do 

October,  1877,  to  June,  1878,  inclusive 

do 

May,  1878 

do 

July,  August,  and  September,  1877 

Nftvember,  1877,  to  M!ay,  1878.  inclusive 

July,  1877,  to  May.  187S,  inclusive 

July  to  December,  1877,  inclusive   

July,  1877,  to  January,  1878,  inclusive 

July  and  August,  1877 

do   

July  to  Noveml)er,  1877,  inclusive 

July  to  October,  1877,  inclusive 

Feliruarv  to  April,  1878,  inclusive 

July,  1877 

April  and  May,  1878 

Julv  and  August,  1877;  January,  February, 
^arch.  May,  and  June,  1878. 

July  and  August,  1877 

July  to  December,  1877,  inclusive 

July  to  November,  1877,  inclusive 

December,  1877,  and  January,  1878 


Line. 


.Pacific   Mi^    Steam- 
ship Company. 


^  White  Star  Line. 


) 


Occidental  and  Ori- 
ental Steamship 
Company. 


North  German  Lloyd, 
of  Bremen. 


^American   Steamship 
Com]>any. 

I  Bed  Star  Line. 

>  Allan  Line. 


>  British  vessels. 
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List  of  merchant  and  naval  vessels,  tfc. — Continued. 

UNITBD  STATES  NAVAL  VB8BRLB. 


Names. 


Adams 

Alarm  . 
Alaska 
Alert . . 


Alliance 


Ashnelot j 

Canonicus ' 

Colorado   

Cou8t«>llation ' 

Constitution 


Deapatch  . . 
Enterprise 
Essex 


FiankUn. 


t^lic I 

Gettysburg ' 


Guard 


Hartford 

Huron 

Kearsarge    

Lackawanna . . . 

Marion 


Michigan  . 
Monocacy. 


Monongahela  —  '> 
Xew  Hampshire. ! 


Months  for  which  reports  were 
received. 


July,  1877,  to  April,  1878,  in- 
clusive. 

February,  1878. 

Jnnf,  1878. 

Julv  to  December,  1877,  in- 
cfiisivf. 

Julv,  1877,  to  June,  1878,   In- 
clusive. 
Do. 
Do. 
Do. 

April  to  June,  1878,  iiiclusive. 

January  to  June,  1878,  in- 
clusive. 

July,  1877,  to  June,  1878.  in- 
clusive. 

February  to  June,  1878,  in- 
clusive. 

August  and  September,  1877; 
Novemberj  1877,  to  Febru- 
ary, 1878,  mclusive. 

Julv,  1877,  to  Juno,  1878,  in- 
clusive. 

July  to  October,  1877,  inclusive. 

July  to  November,  1877,  and 
March  to  June,  1878,  both 
inclusive. 

Noveml)er,  1877,  to  June,  1878, 
inclusive. 

April  to  June,  1878,  inclusive. 

July,  1877. 

July  to  October,  1877,  inclusive. 

July,  1877,  to  January',  1878, 
inclusive. 

July,   1877,  to  June,  1878,  in- 
clusive. 
Do. 

July,  1877,  to  February,  1878, 
inclusive,  and  April,  May, 
and  June,  1878. 

July,  1877,  to  March,  1878,  in- 
clusive. 

July,  1877,  to  June,  1878,  inclu- 
sive. 


Names. 

Omaha 

Onward 

Ossipee 

Palos 

Pensacola . . . 


Plymouth 
Powhatan 

Ranger  . . . 

Richmond 

Rio  Bravo 

Santee  — 
Saratoga  .^ 

St.  Louis.. 
Swatara . . . 
Supply  ... 
Tennessee 


Tr««nt4>n  . . 
Tuscarora 
Yandalia. . 


Wabash  .. 
Wyoming 


Months  for  which  reports  were 
received. 


July,  1877,  to  April,  1878,  inclu- 
sive. 

July,  1877,  to  June,  1878,  inclu- 
sive. 

July,  1877,  to  May,  1878,  iucln- 
sfve. 

Julv,  1877,  to  June,  1878,  iudu- 
sCve. 

July  to  November,  1877,  and 
January  to  June,  1878,  inclu- 
sive. 

Jul>-,  1877,  to  June,  1878,  inclu- 
sive. 

July  and  August,  1877,  and  Nu- 
vemlHT,  1877,  to  June,  1878, 
inclusive. 

July,  1877,  to  June,  1878,  inclu 
sive. 

July  to  September,  1877,  inclu- 
sive. 

July,  1877,  to  June,  1878,  inclu- 
sive. 
Do. 

July  and  August.  1877,  and  No- 
veml»er,  1877,  to  June,  1878, 
inclusive. 

Julv,  1877,  to  June,  1878,  iuclu- 
sfve. 

July,  1877,  and  Octolier,  1877,  to 
June,  1878,  inclusive. 

February  to  June,  1878,  iudu- 

July,  1877,  to  June,  1878,  luclu- 
sive. 
Do. 

March  to  June,  1878,  inclusive. 

Jidy,  1877,  to  June,  1878,  inclu- 
sive. 
Do. 

Julv,  1877,  to  January-.  1878,  in- 
clusive, and  Marcli  and  April, 
1878. 


UNITED  8TATK8  NAVAL  LAND  STATIONS. 


Mare  Island,  Cal  \  July,  1877,  to  June,  1878,  inclu-  1 1  Portsmouth, N.H. 

,      sive.  1 1 

Pensacola,  Fla..  i  Do.  '  Yokohama, Japan 


July,  1877,  to  June,  1878,  inclu- 
sive. 
Do. 


PORTirOUKSE  NAVAL  >'KSHBIJl. 


Bartholomen  Dias 

India 

Mindello 


January  and  February,  1878. 

September,  1877.  li 

February,  March,  and  April,  ii  S4daBandeiro 

1878.  ,  Tejo 


Sado I  January  to  June,   1878,    inclu- 

sive. 
March  and  April,  1878. 
April  and  May,  1878. 


SUMMARY. 

Furnished  by  Pacific  Mail  Steamship  Comjiany (> 

FuniishtHl  by  the  White  Star  Line 6 

Fnmishecl  by  the  Occidental  and  Oriental  Steamship  Company 3 

Furnished  by  the  North  Gennan  Lloyd  of  Bremen 4 

Famished  by  the  American  Steamship  Company 4 

Furnished  by  the  Red  Star  Line '. 2 

Furnished  by  the  Allan  Line 3 

Funiished  by  Capt.  James  Jorgensen 1 

Famished  l)y  the  co-operation  of  R.  H.  Scott,  esq,,  F.  R.  S.,  secretary  of  the  Meteor- 

olo^cal  ConnciU  Ijond(»n 14 

Furnished  l>y  the  I 'nited  States  Navy 51 

Furnished  by  the  Portngueso  Navy 6 


Total 100 


236 


EEPOBT   OF   THE   CHIEF   SIGNAL-OFFICER. 


00 
CO 


0 

0 

-♦a 

§ 

1. 

H 


I 


§  o 

I      H 

8 
••• 

I 


So 


.s 
S 


SSoSSSSSS^SSS^S^SC 


t- 1-- 1>- 1» 


d«  O  05  CA  «w 


0. 

-0 


^ 


.s 

1]^ 


M 


a 


SS^SSSSSS 


s@ 


@ 


sscssc 


^^t^£:^S3gg;@gS 


t*t- 


PS 


sssssssssscss^s 


s;9^^:sgssss^$9^s§$ss^S9$ 


s 

^ 


& 


S 


0 

I 


5 

S 


»< 
J 

a 


S9l?c^^$$SS!SS:S4:s&$g9Sg9!$^ 


S^^S&S@t^r:S3sr:P^t:S2SSS@@ 


SSo2^g$S^S;S;$^SSSSg@gS€gS9S:§^$S$g!Sgg$ 


:gs33^SS&;33SS8S6@S8SSSS@SSS&Ss$^:S^ 


J5 
§ 


I 


»4 


1^ 

0 

-0 


s 


3 
^ 


s 

^ 


i!:S32SS12@SSSi?Pg^^P^SS@SP!r:3SS^^S 


S&^SS^gSS  :3 


es 


o»  S  a  t«  t«  So  3  «  So  wS  tU 


^68S9^;;:So$98S9@3Sg 


S^S&SSSSg^S^^SSSSS 


S2Sg2'?S^SP:tg2g!g!?^?^^@SS&s8@S3SS&SS 


c&SAAAobxSSASSoSonoSacxwwQonxQcdcaooftAAw 


o<*nt«totn<4<iAto^xsc:neos^94e4t«^e4»ee»niaoiotraQ«^ 


A5osA55OAA0)OACbttd>0)OOA0«OAAOAO00G50)dk 


5 
S 


f2g2PS?2ep:SS?e?2ep^g2gp:S8SS885SSi:SggE: 


ooooao8SaSo5aebaoSoSSS5a5wi'«9wSoooAOcsoS 


a 
o 

B 


>. 

& 


^cico^io«ot«QOC»Op^Mce^tAor«aoc»o^ 


Sc4^S3S32SSsS^ScS 


I 


eo 


5 

CO 


2 


I 


^ 


I 

a 


II 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


219 


S  Ob  ob  I 


i  o  a»  o  o  OA 

^m  ^m    ^0    ^m      _»   ^*    ^m      _■   ^»      _• 

?1  S  S  S  m  S  ra  03  9394 


oftSSosaooesAx 


01$ 
3^ 


I  a  a  74  oD  mA  o  9  09 


.     _  S  «  a 

1 3i  o  o  06  a 


sa  9  o ic 


ab*S»o»oo   __.     _  __   _   _. 
aaaasaooaooaaoaooaaaaa 


oaaaaaosa 

05M!M'M5i««05M 


•      •  "^   BO    1. 


X  a  a  ia  X  a 


>  a 
la 


*^  00  00  W»  !■*«  w«    .«w  ^  iH«  >^«  >irfw  *^w  —1  y^m  ^R*  t^w  ^^«  ^w  ^  ^w  •**   <^  s#v  ^*    jv  "^^  »— i  ^^  >-w  »-»w  >*«  ^^   '■^  ^-w 

•  •••••••••>  ■  •  ■  a  •  •  ■  •  «  •  •  •  »  «  >  •■■•••• 

a^aaaaaaaaaaaaaaaaaaoaaaaoaaaaoaa 
5^  "^S  ?5'^ic^(N5>i«9iJS»^5F5K5iNCii5«ff«e9?3«5i<N0S?jesiNf«eo5555 


a 
e>4 


^ 


^^ 


OBXOtA 

xr-f  X 


1'^  aX'^a     c 

I  -H  ?j  aj  ^  a  -K< 

'  t«  a  QO  X  9  A(  : 


^  13 

aao»aaaaai>a»c»  ^c6  a 
?i  fi  *a  cfl  c«  M  53  55  «^  ri     c*a« 


r2ioc>io-<<<9>^?49tna 
«p«»-i«*i^(M*>jat>-t- 
aaaaoxooax^ 

aaaaaaaoaao 

^C4C-lC4n^eO0994C403 


aaae 

a  a  osaaaaaaao 
94^e4c^e4e]e4M»4oi09 


?i'«94siieac>ixxiHa 

o^^MPia<-it»t-aco»fl 
^oo«HOaoeaae4 

oooooooaooo 

n  03  CO  09  03  09  03  09  Vi  03  09 


St^SSaS^SSSoS 
oooaoaooooo 

03CQ0303n0909CO090903 


•«»X09 

•-■aracc' 
•M  a  o  <-• 


I  o  a 


aaaooaeaaa 

O  09  09  C3  09  03  09  03  90  09 


S; 


»  »  •  •  ■  •  •  •  «  ■  ■  ■ 

A  a  aaaoaaaoao 

5?C<ir*NC*SSc>l0903N03 


toaaaaaaaaoai-4 
obaaaaaaaooaa 

?-ICiS454C«?l?l:40903?403 


03^03<S<-i;4XO$i'<4iU3i 

a  X  03  <7i  <x  o  oa  X  i»  s 

ocaaaoaaTaaaa: 

a  aaaaaaaaaa' 


»oii3-Mr>.t^aci^»«. 

^03X«3P^a^' 

aaaoxoaa' 


M 

r- 


M03  9'I^S09O09?lScK| 


9*   f*      -S**' 


a 
94 


a 

04 


09 

a 


X 

o 

03 


a 

09 


a 

94 


I 

a 

94 


^ 


a 

94 


94:o«  •naaa; 
t*  X  I'-  X  t<-  X ; 


i  x-^ 
t-a 


t  a 


X 

•'^  i;        Si 

•^  a  is     * 
a      C^  ± 

:«aaa«pxa»a73r»03acoax^S^:9S    {"S"**"^-.-* 
a»'#'«*i035-#^i5i5^r-ia^-»3ift«5».'5»a    &a  ^ 

X  XQO  X30  xsocoao  xr^xi>cor^t«x  oa  X    oo      d^ 

fi  »^  *  ^ 

0'3§ 


aaaaaaaaaaaaaotaaaaoaaoiaaaaftaaaa 

M9ln94949409039l03919i^9«?49«949l09  719J919494?i94^9l?Om94 


aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

945«9i9»?494M?19»?45<»9»M94C4J49494'NM^949i9i94919491099594 


-a 

o 


09-^'i«eoa^^9i'^O'^a09O'*esx03Mr-:itt':?T^ 
rr»5r^  —  ^■Miftai>.>a»i'3t*c3X-^*tir~7^i-^£ixaia0S 

axaaooaxaaaaaao'QXxaaat^i'-a 
•  «••■•••■«■•■■■••■••■«•• 


r>- 09  »  •-I  *-• 
^  a  X  ^•H 

a  X  a  o  o 


949191949403099494949l949)919t03'N94M^949494^94949494 


03  03 


a'5  o 


b4 


3 


x»i>-or~ 

a  M  o  a  t  -i 
a  a  a  X  a  a 

Oi  Si  0>  Oi  Gi  Si  9 
91  ?4  91  91  94  91  09 


||>»t^W94-Htf3«-*^ 

•  oost'aaaaa' 


I  at<3 


)X03  ocor^i 
I X  a  a  a  %o ' 


t»« 


r-MOwa 

""ax  oa 


loSSax  a 


aaaaaaaaaaaaaaaaaaaaaaoa 

039»949l94e«9i?SS9l'N9JM9194?l919lfl94'M94039l 


.C  S  t-  O 

*   «   2   4j   - 

fv     ••     «.<     W     <i' 

2-^5:^  a 

.  s  ^  ©  ♦* 
•a  So  a 

H^®o  . 

•^        b"  •^  jj 

O03<O03-H'*-<trt*'^9B?St^tr*:i*'^'^2oo^o>o»o^"2«S'^ri   S  i:2S  — **« 

S9IX94Ot«xa*4>9jS'<f03iAfH«OXr^aa03  91t>'<f<-i91XI'-a«4<«D     '^^"'^  _ 
t-i-Ha  f-t  a  <Hi-i-H  a  i-ii-i»-iiHiH»Hf-»t<-aa  <H  o  rH  X  X  ^  o  Ot-if-i  0    ^*«    -©B 

ac  a> 


>  a  o  X  91 ' 

)94a  o»  I 
aao  a 


M>-  a-i : 

)  03  ^H  X 

>r*xa 


aa  a 


lOt-rix.. 
nH  a  t'-  r««  a 


CD91tr9  03OOC«i-^X9 

S'^xaa9i<-H^me6x 
aaaaa«Hf-iai>a.^^«r^^^.  — ^^^.^^.-..^^w.  —  ^^ 

oaaaaeaoQaaoaaaooaaaaooaaoQaaoa 

09««e303930903e5950303030S0J09e591M95  030303949«03«9J950903 


OO0909CQCOn09030394 


I  CO  03  09  09  I 


<  9  Si  Si  Oi  9  O  9  ' 
I  09  91  91  91  09  03  03  { 


I  a  a  a  a  a  o  a 

I  94  09  03  09  03  09  09 


9U 


§09XO9it>X':!f^-^a«PiHt>xot«<Daab«9ia«D9>ot^a03 
|:-»H03919*aaa»-l9ia.-l94r-iH»O03t-«?>94e5r-i'5Ot-XP3»-H 
'T-ia»Hai-»i^*Ha^»-ir-»i-«iHiHr-tfaaaa«-«xxaaaaa>-< 


a  a 


^03  09^ 


oooooaoaaaaaoaaoaoaaaoaacoo 

030303930391O3We3reM0909M9103030303919103030905Cg03 


(091 
'91 

I  a 


i9ia»-H  1 


a  a  a  a  _   _  _ 

91  ra  09  ^  09  09  09  I 


c>c>a 


I  a  0  '  a  a< 

I  CO  09  09  03  CO  I 


iaaaaaaaaaaa.- 

i090309^CQ9403eQ0394^94910309 


a «-(( 

^        •        •        • 

t  Ob  o  o  o 


©  _ 

eB 

00   © 

■  ^4   *^ 

*»H  ©  O  C 


X   ©jS 


9iaiH  a  -<i^' 

1^  ^  »^  #v*  ^n  .'— %  I 


1 1«  S2  94  a 
laaa  a< 

ia'a 


>  a  ifj  -H 

1X91 -t 

ta  as4 


g'va  x>o 
a  aaa 


©5  *  ? 


ill-- 


9  A  Q  9  A  9 

CO  91  03  03  919 


^S® a aaa a aaaaaaaoaao 

91  09  0903  03  03  9103  03  039194  ^09  94  03  CO  91  03 


^ 


03  03 


;^ 


<} 


itoaaoax^^^ 
iaxaaaaa9<ia 


ic3»-x-<a®ox 
i«5X'*«»3X^i>-i>. 
laaaaaoax 


aaaaaaaaaaaaaaaaaaaaaaaoaaaa 

94919i919191919i91CO9491<^919i9l9)949l9l919lS^03919491^ 


aco 
o«9 

ax 


aoa 

03  03  91 


xobaxoaaaa9iaaaoaaa^9)xaxa94 
99&9aaaaaacaaaaaaaaaaaaaa 

M04  949103  91  CQ  0391  03  91  ^91  03  9191^  91  03  949194  91  03 


^-^ 


» 

J«  - 


a  a 
a  o 


.  ,•=  ©'-'  . 


5 


0  x>  ©  o  s 


/^^.cf3 
.a  ^  o  a  © 

a-s  g-2J 

5- 1  III 

300A.PH 


r-c  X  O  »-•  »fl  ^H 

»-i  a  ^  03  91  a 

Si  Ot  Si  9  9t^ 

gOi  Si  9  9  Si 
9194  03  03  94 


>«4 


c  a 
a  k  >-. 

agg    ^ 

©  ••&; 

•2  o^S  a 

I's-Sa^f: 

*    laW^. 

■  a^^     i 

'  a 


-M  >  --a 

•»<  ••«  •"«  o 


220 


HEPORT   OF   THE   CHIEF   8IONAL-OFFICEB. 


n 


o 


X 


a 
So 


1 

Si 

s 


30 


I 


i 

i 


98 

1^ 


A74 

So3 


Q  O  A  Q  30  A  I 


SPMO»-^>o«oaoaome<ji-4ast«s^of>tQ« 
^C4k9<^t«eo«-)-4ap2ot:>90M«Saoncr 

f~io3oaaaftt«>xaao9oot«ooAas»aao 


I  A  tt  Ok  t^  O  O 


^»    ^»  ^j    ^»    ^»   ^m   ^m    ^m    ^m       .»         ■ 

c4eaoi>>He3s>ioco^iA 
r~roa»-«OQ0"*f5rt*iH 

t«oooooAt«ooc6osoao 

_  m         «         •         «         *      _•         »         ■         •         ■         # 


>Af-iOCPc«OQOa^t«r-t 

o»a»oAoaAot«oa 

CbOQAQatt09>9S 


IS! 


lA  0< 

lOi 


'•■^Si 


iss: 


^»    ^«    ^»      _m         m      _»         9      _, »      _■       ,  >      _» 


3  OOOOr-lOOOt«OrH 

4  CO  ?4  CO  C9  CO  n  CO  CO  ?1  S5  CO 


o^iAeo^?;0^bAao 

r-t0090r-tiH900<-tiH 

OOOOOOOOAOO 
•<9COCOCOCOCOC07Q?4COn 


O  tH  ^  © 


I A  lO  ^  ep  m 

ii-«^b  AM 
I  iHiHaO  O  iH 


90Q0  00PA99 


9Q  CO  ra  CO  CO  CO  CO  i 


iM 


O 


00 


i-l  A  A 

AdAAgSlAOOAOO 


Ai-I 

■        • 


?4  94<30naO 


•        ••«•■• 


_•     _  >    • 


OOAAAOOAAAA 
CO0QCl94C4COCQ?4e47i^ 


OiHO«-IOinC4X«Dt>34 

A^2lS»"lj"'i^3lSt 

oOOAAAAAAAOA 
AOAAAAAAAOA 

Neo?i55iM©j5iMJNcow 


I 


r^A»eQOeO'4i4^cOiAaoxs^'&®^ 
co:tSi^eO£jOA<HAOSfi¥Q9^9 

OoOAOaCXAXOOAVAAAAAA 
OAA9AAAAOOOAAAAAAA 

coc<i?3eo^M5i55eoeoeoKn53c^?i?»N 


lO  A 
A  49 


A  »-•  0«H  ^»-H  ( 
t»  So  ©  40  3D  t*  I 


r-l©0 
Ml 

I  A< 


3 


XS4 


AAAAAAAAAOAAAAAAAA 
C4M9l?i9lM94C'1?ie094^?l74?i?4?4Oa 


*nt«?4m^cO'^^^a5A*Qe5iAciC400 

OXAOOQOAAOOAOOOAOAX 
OAAAAAAAeeaAAOAOAA 

co?icico^?i?4?icocoMcFleeco<Meo^(^ 


OXAO^AdsAeAAuSoAXAbkA 


So  t>-cp  A  J 


i9Of~i^0iH0Aee' 


*■••■•••■«•    •       •       •    •       •       •       • 

CONCSCOT^COOICOSOCQCOPICOSQ^CQCOCQ 


xeooxA09<^29^©©S'Sx9*Q''2S3 

A»fHb->^AAiHAnA-«XAna6?IX 
i-lOiHiH^AOfHi^eO<-4t«OrHOr^i-^0 

•        •••■••••«•     •        •     •         •         ■         •        • 

OOOOAASOOOOAOeOOOO 

cocococo^fSeococoraco^cocoeoeoeoeo 

»-i3tXAt-XAC'IAiA"*eO"*5^AAeil3 


•        •         •        •         •     _» 


©©9©AA©9©9©A0e©90© 

coconeo^CMCoconramcieoeom^eeom 


tQOC0C0««^X'*r-^rH«a^l>.«A» 
A99l>A9A9C49r«A00099 

■    ^m      _»      _■    ^«    ^#       _•    ^»    ^»    ^«      _>    ^*    ^*    ^»    ^«    ^«    ^»    ^« 

coSsocoSeMnSeosomSScocemram 


A9©A^iA9Ai-i9«H9X^^Xt? 
A©AI^X99Ai-l9I^XOA©©X 

©A©AAA99A9eAA©A99A 

p<^cQ«N9S?lcoco?3TOm?iMne^eoco?4 


<<)t«<-'iAif9t>-^^C9fH«-t«PX9A^t>A 

pH99A^«9CO'-4X»^99t-XA©^ 
9XAAlS>XAAA9©XXAAAAA 


•  •     •    .  * 


^§I^§I§!S^^S!^SSSSSS^SS 


©  Jj-;*X 

X  b  &>  © 

'     •     •     •     « 
AAA© 


3 


lo  AX 


9  A  A  9  A  ©  A  A 
c<3?4?4?4Cime^e4 


s 


•Sua 

a- 

I. 

a 


«  • 

^1 
"I 

a 

e 

§ 

a 
o 

« 

§  • 

H 


'bo 


■•3  St  *  aa  Ji«  sr'3  «  a  S  £•* 


a!  Si(  ^S"^  ^td  oi  ajz  x'a 

J'3ta.2.t!^«|gJS 


11 
is 
is 

il 

Co 


REPORT  OP  THE   CHIEF   SIGNAL-OFFICER. 


221 


'TOdoi  {imaiiY 


•dirap 


06 
So 


"5 

s 


00 

So 

fe  I 

I 


15    P 


s 

9 


^ 


00t««O'HiaC4<DO»iA00O>eQC4 

t  9     __■  ■  ■       _  m  m  •  «  *  •         J  a 


00  w 


aauat«OiHeoiHm5<iaoaac4too»iH^«so-««D'^iHi-4t«iHC4 
<Dovc«c*tooro<oaoco(0(Stot«c«t<-cototooto«0t>too 


t*  CO  ^  o  CO  ro  03  ^ 

8' o»  ^  ^  N  «d  TO  c4 


0»  CO  A  U)  O*  04  «S  O 


00 

So 


ssssssss  - 


'^eoiHTOio«DaoaOTO30Mt«cOfHOOr-iaeQiHaxaOfHt«i-4t«aaaoo>oeaeoiAtoeQ 
«pSia»iAe9t>-oqQiAifSiHcoes«»OQQO'«^r«iArac«TOne«kQo-4a:H«pc»c»o 


«Hirf?4t:-cc'Ht'-r4i^Nt^ao'«f©aoM^tr«NOf5ep»id.-H«oo»«»oc3 
lO'«ooZlA^to<4«^-■<t>)SlO»S3foloO'«t<3«o3Sta•H•0'<«<lOlOOTr•'^la 


COOt^-OkCOO^OiA 

•      _•        •        •    •        »         •         ■        • 

w>Ae9^eae4Qxa> 
eocO'^«D^-«9^eo 


0kAOa0t~0)Q0t~O 


'^Civnavp 


'jaqmoaoQ 


uaqmoAO^ 


^CPO«Ot*(OU5TOTO 

ci«4M^eoeQiHeo74 


aat«aoc4tAOfHairi 


0>A«|>0>^«CDiHaO 


'laqo^oo 


ianaOAto'^?90eo 


:  <d  od  ir|  ^  00  G>i  o  f^ 


'jaqin»)das 


C4«Dos>)caotooe» 


I         06^oao«ooc«o»t« 


•Xinr 


facoocooooo^a 
f>3b-aot<-c«c«t«9 


1 

GO 


C 


'  •  ».         '    Mp*   ^5   H*   pMrf 


e4t«o»ao>0'^c4io««<t*<<it«'^ 


■^Q0SQb-fHaae4b-cia»e»04-« 

•       «••_■•■       •■*       ■•■ 


t»r-fHooiHe«tHt"«teoTOioc» 
^94NcQ9-«9eQoe«aeocofi 


eoiooo^i>iOMi^«HaB^oot- 


oArae^94  0ff4>^e4iHoe6io 

•       ••_•••     -  *       •     ■  •       •       •     J       • 


a»<-H  00  m  too  osQiHOOfHoo 

fHCia»«^ioraaDfHa»oioot9 


ine>STO94TOeo'^^C4C4C0o»e<i 


i3  d  «  c«  c«  c«  t<- 


a»<4<eo>AeQi-i<oaoroA^oe« 

SiHiHt^oot»o«cjtr'H»«r^ 
t*c*e»t»t-oot-aotet*t-fr- 


>oc4iAO>aooaot*too«TO^eo 

Soe4aoot>oeocoocotoC9 
t*t»t-e»l*t-t»oot*t*l-t- 


o 


.•^OO 


5  2 

oo 


fH^eoooeQaaeooo««<taTO 


0 

O 


So 

I 
s 


eQaxiac40»c9  0ooocsi 

rJ«^i-Hadc^e»adirfrH«dco 

ioeoeo^mc4CQeQeoc4co 


■«OC90»^OOO?«OC9 


■       • 


lOCQ 


Ot  CO 


'^CQ 


C4  O  CO  O  <0  iH  €4  C« 


b- X  9I<D  94  X  TO  04         ^ 

^TOmeSmmM"*)     .2 

00  *" 

J5« 

O  0»  e  <<«•  TO  r-t  O  X    ^fl 

•        •        •        m   __j   ^»        •        •      •"  •'^ 

OB  5 

ss 

xa<DC4a»e4fH«D   SB 

rH  o  ^  <o'  ^  a'  r^  ^    g  5 

«S  at 

t  t 

CO  X  tA  «o  e«  >^  «e '^   S  4^ 

xe»t-t-t^3«t*  •g'§ 


i:  a 


pQpQpa 


£  ®  «  ©  ©"C  *^.g'3  2: 

eS  d  eS  e!  ai^,s:Ji-S^ 


o  o 


if  TfH 

sis 

>  S  a 
a  V  & 


«0 

0 


o.dM  I  e  o 
CJ  S  ■♦*    ►'s! 

V  &  5  C  0  d*C 

QPPQPFt)Ciq 


eg 

S£ 


p. 

I 

•2  V 


222 


REPORT    OP   THE   CHIEF   SIGNAL-OFFICER. 


S    ! 


'nuoia  {BnaaY 


.j«nj» 


VBK 


\iidy 


■30 


!  '.Civiuqjj 


o      .     . 


«     ■' i 


I 


.(innmif 


-j.)qniad«i(X 


o<o 


c4 

C>4 


;s 


i 

■ 

Hi 


3 


CO 


^ 


ra  n  cs  ^ 


s 

JB     ! 


%9 


3 

I 


'j^qiaJAO)^ 


I  lOOOOOCO 

o      .     .     .     . 


f  o  ui  t«  t-«  o  t^  S  ij)  io 


t-  O  O  l-  L»  S  X  o  »  o 


t«OXO90OO9'^'4i 

t»  ir;  S5 1«  t>-  o  t->  >n  9  to 


csit»eot«m^9«ai7sicQaiK'^ob9ex«De^xmc« 


xr-»t^t>-ot>-xxr-v^to»;9x:c»K«-3oS 


nmoxi»a»co9ra»eox?«t^xiQX'^c<«As<4es 

xS5909'<«<e«i^t^r-efoSoot«>ai33iAiatA 


«OXOnO«0?4rHe«XAOC>3'«<HiAiO<4<iH9F^O 

k»xx^Si^(Qsat:>t«Gi9'M9>-ix?i9<HaL'^ 


MOaeoo^eooX'^f'Ss^ 

•        •        •       •        •    _•        «       ft        •        •        • 


noiAr^c-xot^coion 
(o^ax»r»Anot»'^ 


CMO»t»»!OX»-<iaMt<»iH 

lo  CO  ?o  tt  »n  »  ©  ^  JO  n  ?5 


e»3Xionxaa»«o«otA 
i»c4ocpt>-^xr«t.'S»iH 


C4^pHmt«C0©'^74O'^ 


•J9qo^,>0 


oa»9ooiAaoc^ocO'^acQa»r-t 


OfQO>q>o-4?{ad974iQO<^^^9i9 


'J9qaiii')(la^' 


•jfinSuv 


t-lAC^iat-f-tXWM^tHiar-tt^t-X 
)tOSDt<*OX<D®Xb>t«Xt~OC0t^ 


1. 1«  ■«}•  ^  t<-  «o  t«  tn  «o  o  ««•  T'l  9  r«  iS  A 

9Mt-i--«:tx»Oi-i^i-';x'»*«-H9 
©r-t-i'-t-xot^xxt-xr^t't^x 


•.«inf  g 


I 
I 

99 


5Sffia'*iiHr-ia»'^t-ia9t^o 
3»ai5-^:«*9©^sjt9:«xx'^ 

t^t-t-Xt^C-XXt-QOt-t-t* 


^^.?§ 

"T  4J  V  '•^ 

O  ;^  U  <» 
«  S  3  3 


4: 

1.   * 


«xxeoi>t'COia^xoMO»'*'^t-XM»or-< 
9i.S'M^^^^rc?jt^r^«^c<j^^9eom^t<:aS 


O'^9«'^c9i0'Nri9X9e09mift^^^4'^© 


xi-^o><-4e«X74'^'^xt«xat^9e>«9'<tfia»^o» 


Mi0X'«f>C0t.0'«CQ>na)<«Mr«<4'O:Q96a»t>9«M 

■^•ri3d;d>r99t^«{H£<i'<f>Q6c3ad>^aS9>k'i99^si 


•o^O'H««cQfHa»x^m9aeO'^o?i'<<>xn 
aMr*i-Hiat««Aoc9<^<-ie««p<#X9©nratAo 


0'<«<eo«iHX'^iH>o©©atAa74'^oo©f~i^ 
iAS©»'^«3o©©(.'se<9wiHS:b.iAS©^vto 


a»xMOt«90©con-<<<ooc«'^»oe<-oo« 

W©C«©t»OC«t'«C0^t«©©t»©©©©>O© 

r-(^-H'^^909XCOO»'«»'a»«*»^90^X»3?J 

t-r-t^»^»t»oxxi>^t-t-t-xt»t<-i>e^»r- 
eo»-ie»t-M'«*'NXN'*»?«»^0'^t-o>«-iCD»a'*9 

t»«>t-00OxS00Xt-'*Xt«-h-00»b-t^fr- 


Ui 


Si 


«.S  Si  ' 


rt.j  a.2   '.^  .'-^  !,►  2  s^ 


>«; 


C  :;  O  O 


oc 


REPORT   OP   THE  CHIEP    8IGNAL-0FFICEB. 


I 

i    I 


ssssajsgag 

sSSSSisSaSsES 

aaasSsSSJSEsSgSaas 

33s552s355 

?S5is5ai333ii 

55333 

-sssjisgssssss ; 

'J^^^5$^S"35;^S^jiS3.lS^3SS3SS  ;3sii!S^S3Si3KS!5::*SiSgii  , 


saS^S.^^S^SsSStSS^t^-^Si^S.^  :i5^f^SSSBSBS.^!SSSSS  I 


^=!:i"?.S^5a5^^^a^S^^^!Sst3SSi  ' 


-I 


^t^^'^(^-:i^;t^^x^^;!;^3f^^^sisSs  isil^'^^!i^t;^^3;Sssj^i^^;i 


5sS4**SSs^S^s^i5$iiSSg^!;Sslgs  ;K^Si:!iE!S;TSS^SlSs!Sii!sS5 


SJSKESSE-i^S^CeSSBSBJJ^J^S^S  :g3Ji!3SSsS?SiSgS§SSi^3S 


3£sS^3^3^!iiP^F:SSiii!^e!^&es^i^  :^^i^t:3eSi£s.-is?:!c^gS^ 


r:siitf.iiU4si^'4i^s!i^$^^!i4iii  '-^!i^iiiitmiUm^:^^^i^P 


SiSS  ;H5ssH3 

:5ss  ;5*s53  :3bs  M'Hi 

iSigSiSS  1 

;iii;;;M;;!;;;;:i;;:;;;M;M;;M;Mn;i!i 



■;;!;;!::::;::::'.:■,■:    ':::;:;;:;;!:;;;;; 

niHnMmmNMMMnHmHNNHmll 

I    0t 

1    1|5 

Is   ill 


E      5- 

;    ?    i 
I    3     I 


224 


REPORT    OP   THE   CHIEF    SIGNAL-OFFICER 


(A 
K 
A* 

< 


3> 

I 
I 


-s^nnoiuv  ivnaa^ 

44.59 
47.82 
42.90 
42.04 
5L03 
52.35 
1^37 

*ii.'57 
54.50 
26.18 
88.57 
27.37 
42.27 

40.87 
45.28 

93.99 
67.71 
93.51 
47.99 

6a  62 
13.50 
45.03 
38.16 
37.13 
39.38 
23.83 
48.53 
33.86 

•9Xm£ 

<4S  ^  t<<  pj  ^  «;  cj  4^d  (N  <>  t^  o  ra  c>  oi  <4i 

6  d  d  <«i «  «5  •tf  c4  lo  ^  ootfS  M  t^  CO  iri  ^  ^ 

t** 

-^vyi 

dd*^di>eod^d<«i>oe4ei$ddicSi£t^o> 

1878. 

Ifjdv 

oj  flj  cl  e4  ^  rH  i^ed  «S  ^  r^  r^  ^  O  M  IQ 

did«-ic^d'^cl<-4ddioe6eJc<ie«$c4e4ai5d 

•qDJ«JI 

e^  rH  m  e»  "^  ^  r-i  e>  ^  lo  oj  ^  ^  uS  d  r4  e4 

d  r4  rH  CO  ei  pj  CO  dr4rH<4i<«:  id  dd>^ej  cod 

• 

'.Cjmuqej 

du5r^^e4codc4eodcJNNdrH9i^*^M 

So 


'XiBnirep 


■idqmajao; 


t«t«t«e4C4»HoaDocoini-^eQU3C)^iae»c)<<iC4coe4vHinoe<9eot»eoia'^ooSeQ 
diHc4oocJe4diod«-4corHdr-)dfH<<i9Js4<>ie4eot/JadcitcS^dc4eoiHade4e^e>i 


'i9quxaAO|^ 


t>aoceoa5t>^eoo<bio^c4e4 

MosiOodaoOfHoaooiH^ 


•jaqo^oQ 


Sac<4<aos^S<^A>o^c9tncot« 
•HMac^AASooabtAaoeo-^ 

t<-eOCO'<4itOt«OiQOQ0094eO«0 


-j(»qai9^d[<^ 


>t«eQSa4(Mt-4eoe4SiAtA«t25 

r-ii-ieQ'<4i>acoo^ooe4ff40e4 


';«ii9ny 


^l^»HiaOfHOr-IO'^OC0i-lS4 


*^pr 


-«o9«DiH^«ae4THoe^co<0OiH 


1 
»3 


I 


II 


t-i  SB  -- 


o  a  c  SB  ei 
g  ^  B  1,  R 

**  "^  Jli5•- 


o 


aT^  fl 


qmw?^ 


p  o 


oi t> 90  o ^^o co'4e4^t5oiHO^coSr*c4to 
c4 -^  <<i  d  £d  00  x5  ej  <^  1-4 1>  d  d  re  e<l  f-4  f-3  d  e4 


corHrHt^co^rHt«<0cOsOOOAmaoc0eoi>aoao 

COroaOOOO«Od*iOr^^r4dr-ICO-«iHd<<i 


•        •        •        •     •    _  •       J    ^t      J        •         'J—*        •        •        •        •        •        •        • 

eors-^oooioodtoode^ciii-Ni-ic^ioMTH 


'^°6S:9^S^°oc>ieo^t«tHre«p«Okac«MiOr-i 

c«ucodbO'^p-4eoe<5>noMccoeMciSr-io»a5c<i 

'^i-iiHe4dd<^coeoc4dc4dedc4eQ«-4e4e4eo 


o  « ta  S  2 1«  S  9 1«  e«5  ,^04  >«  S  M  lO  csi  uS  to  <^ 
^oeoooeoioaD'^  C.o  oci<<ieO'^ocoei 


S 


O 


tt 


S=;|!i!5^*fe 


«?L 


M 


2  o"s'-     "C 


c  a  a  ®  «  «  »^ 
3  S5  caadaejeeedaeSaB 


p:  3  id 


J  Ill-IP 

111  i  II  s 


d 


s 


o 

CM 

c4 


U  0  SC  £ 

C  i  S  y 

O     4     9     4r 


REPORT  OP  THE  CHIEF  SIGNAL- OFFICES. 


S?!SS»S!ISi3^3i 


a!;sa^gg3sgai2g_SRsss 


PSPSBStJSSSSSS.^^SKSei 


:ia2R8SSSS5S?ISS_SSS2S 


p:aiSS5t;3_S22SS_S253S 


SS5SSS3g_ 


xnr.ss^H'H^ 


tPS£K!£SS!ES8:!it$E;SS 


S5RsJ„SES!3a?:SS33SSSS{5Sa 


SSSSS^SSS 


•::S^2SS^S^iiSSSS 


■ssiiuss'snszni^zssn 


i- 


-^— ,  ~M4^ 

'■"  f-i|:-|ji| 

rnjlllfffi 


IS 


IJ 


226 


REPORT    OP   THE    CHIEF   SIGNAL-OFFICER. 


s 


I 

s 


I 


:^ 


*9;anoara  [Hnuny 


Oi  lA  o  X  o  cs.A  ri  S  t^  n  X  (c  cl  i~  X  o  71  <«  ^5 

ci »  ad  irf  ;^  F-J 1-J  -*  CO*  :c  «  in  c4  w'  3t5 1-*  »  1-*  M  » 
w«S'*W'^-^?i'4»ft«i^e:-««'3cMxec*J'iw 


X 


'  u*:  c5  o  — <  » 

CI »  .  ?i  »  ^ 

i    .'  I-  ?i  -4  i-i  34 
)    .  s^f?  ?5  nf  a 


^  ^  I- 

X  lA  n 

2SS 


i*:  ?c  ^  ad  gd  fld 
^  J  c»  1-*  rt  1-1 


a6 

So 


•dunp 


r«  9  e>  o  tA  X  «D 

^   ©  «  ©  i-« 


•^«k: 


9i 


•l]4dY 


S«««^0'-«xxrsi--t-«oOr-tt>.c<ixi5K':t--«-'i--tOXQ»a'^»»i5i^Mi->o»i^e2i>^ 
3SX©0»X^XO<0«'^XC6»l:rHWO-*t--c-;eit-»HP5©X«5X4?tQCOWr-it<-t-0«5«» 

c«4<^ia^ocmoift-4iH»r^<«<r->rHneciaeM«-irso«-iesi?40i-toci^ffaocQOiHC4ff)c4 


•qaiBpC 


So»co«*?j?Pxxfic3i-ri^oo©>.i©asoi't©rtMt*-a«xX"«»oiftas»a"^5»^ 
xx«fflx3Tf>f--5'i«i'.ocsi''»2so©»?:xoo>oi>^r-t^c^?4'*s>jiHi-i«r35ifiO'* 

•   •••«»  «   •••••*»•••••■   •■■  _•   ■•   ••   •   •   ••   •   ••   •_•  •   • 


.trenjq^j 


es>x©oci©x^orj3^i-i2Xs-*x»-^i-»?:r-f*e3**S3M  —  o      SSSJ^sJiS 
r4ifteowc^«-^».';c-i«di-^rfr5«€4s't©MO«-5rHrH.-;rHF-^^wcicic4t^:d  S'*  t-  oS  cc  n  •* 


'^jentrep 


^*HX«fl«aift«x.-.?5©i5ooxi-i^«dbos'i»-'«tin^aciOf-Noi'-  ,-^o  t^  w  o  i*  n> 
0"i<"rH^osoxeco»aur:t-'*ooe9r-t^o«©ooocM»^p;«5oce^g  S-x  x  a  i-^  •-•  »-• 


'jaqcaaodQ 


•joqniOAOx 


•Jd<lOJDO 


So 


?l'^i»'5©C5  5'J^CS»?t®eCi^'tt9««#'»'XC5fC"«.'5L'5CS»^OI— MSr:X£J».'5»Cl8i^l'-» 
fc'*?50il-*«00'*'i»'t-aMSrt*l-»-«MOX-?'*fCCSO»-IClXO?JCsSfcl-«'^»>^MX 

C0'<tC>9k'3^i--«Ofir-7O'^r-4O^nrHcScJ«-iOOO©C»?-4«-«i-^OOC>iOC9^F4'<«iF^ 

xt-i.to»r:?iinr?  —  i'5X-«^X'^oxcO'^«.';'^«'^c50xr:'*'»^'^50«Mcoe»''C»Lr«o 

I.-  ci ».';  c:  ^  rt  I-  ,-.  Ci  X  IS  Si  »  yi  ?c  ©  «C  r-  c:  CI  Tf  '^  *^'  X  CO  »  »  «  o  ®  » i-T  «-i  o  w  «  ^  r-  »H 
i-ii-»-"«isoi--',o©i-^xfflX5'i©x«o».toi'»-*'^i~ai?5©o«eic>9ia©t-t-^ex 

tH^5^^eis4H^^l^ic;»5i«ri^^l»^-!t■^^dc4o«oc5rtoc5cjcClrf«»'5^Hl-i1HG)CCc4o 

ar-ixxi--'^aiOK^^x?;©oai":e50'*rHa»o»oxt-i!0'*cj»oi^»-i©o©i;© 
5i.-^n'3okAi--fi-<ci?i3«*"*»©x^i--i--iOXr-taNT-irit»^xo»^rt*©««o© 

©eC©Cl^?IClC5r-i-"??©^f-"^CDT«Cii-iCI»-<(M^O^Oi-<P5NCI*0©NtHO©CSiO 


ir:u5r-issi-».5^»cjO'^©iTXco-^r:a— -ffiCJSXxoMCCfi-teiccxxoox?©© 
r-icD<0'^r-i^i->^o^cinc4ecu':r-iracio©ociooci^t«r-ixoxoe4cioo©o© 


iHM©t^^xcicirt05ij"*xoioc4ax««f»a  ^.^t-  x    t  es  n^  x  »&  i--  m  o  o  ■^  ■^    •  o  o  x  3 

e4tOOCOCCO>-eCCI«>3«8iftCCt'-C400tar«>A  ^71  r<l      •e<Si-^e>10XrH«0n^      '©©CIO 


OB 

a 
c 

I 


w 


.13     • 
«  .' 

00 


-?    '"^  X 


:j5 


'   9 


;-S 


.S'C 
Is 


Oh  « 


5w 

.-So 

Ps  Pi  pL,  Sk  PL( 


.5  o. 


§  S  B 

•  00 


•  Sb    •  i**^  fee  eS  .  -H  .— 


0  a  «  p^ 


£  §  a  ©a     5^  9  ^ 

££|SiSp^S%GCXX 


REPOBT   OF   THE   CHIEF   SIGNAL-OFFICER. 


sssssapaEggsasssasssssss 


3ss^ei?ss:ss$ssr:3ssssssssi 


a5gssass3ssG2.sasi3SSss 


:@7S3!SSiJ35g23Si?i^;S:g 


$SSS^!3SfSElS;SS  =  SSS!i»SS 


SES3£iS3S^S3gS33S&!:i^S 


SSSlS^'.;»EiSGS:$^E:ef3S!;SS 


„X?;3!^3t;es:S3?:33!2^RSSS3S 


£S3SSSaSB8SSSS5SgS8Ssaag 


tSS3SSSS2S£SSSSSai;:gSS«S8 


,ESSSS2SSS£2 


d^DodcrflE&J 


Mxlil&h^U>>>^^^*»S^ii 


hBhSc 


Hi 


228 


EEPORT    OF   THE   CHIEF   SIGNAL-OFFICER. 


at 

•^  -g  ■«( 

g   CO 


00 

So 


a 
s 


I 


s 


a 


a 

o 

5z; 


»4 


I 
a 

'1 


<1 


0 


5 

a 

9 

a 


ee 


iAioSSS'^-^SS'<V$^SSSc9tftiOtOkAoSSSStAS33S 


»4 


^  X  X  o 


^?SSSSSSSSS^S£Sr:t:^S?r:!t£^^g5SSSo3 


.a 


&;SSS^'^9^$t$:^^^SoS;gS^S:$S99^^:S^SS9SS 


St^^^S;SS^S323$:^SSS@^?3S&S&S^^SgS^@ 


a 


^^^S§^g^^99$:«?:;;g!9^:$^;$$«;ii$9SS:g&;SS 


S9^S9:$^SSSS:gSiSSgSS^'SSS&g^S^3^S 


d 


^^^nn^^nn^.^iiun^^p.^t^^^ufz'^^tinpi^^ 


I  i  III 


S22SSS5^?§25?5S5^RS:3SSctcS8?§S5lg;?S5§ 


^ 

S 


oe»t«xoa»^xxt«£i^£iM<i«>x«ac4^7itnu;oe9i»>-<in«DiAC9t« 

II  III 


a 


^^^^^;SSS£j^;;c;sg^3;s^SS:i^Sg;^Sl§^iSgSg^g3S:3 


^^^^3$i§^$^:$^:$g§9s;;§^^'9S^Sg^§$^39!;$glS 


S§S^SS§S;§Sg|gc§§§§5;i^g|g5g«5:?S55g5I5j;gMg 


H 


SSSSS^^^?9^9^i^9$7i;;^^.^gsS!?7i(§S;ss^g§S 


I 


^??S:<tg^gSSSS3g3SSS;S:;9;y:»SSSS:;!s»SS9 


;^ 


SSI?4SgS:SS$$S@3g8^@S^$$$^9S£2SSSS 


I 


^^Sr^^SSS^'^^SsSSSSSSSS^S^^SBSSS^^^ 


13^ 


3S@S:SE;&SSS3SSS@&@8&'SS8@e^SSSS&SS 


I 


SSS^^?S3SS?S§3SSS^??gSgSoSSSSSgSgSS£r: 


X 


a 


ss:asss:sssss;sgss:g@t:s^^3ss£ssss^^s 


S^St°Sd2?^Sg^r:g?^SSo£S^S^S82aSSSS?SSSSS 


i^Mn^>.t4Ctoxoo^cm-^e:«et^xoo^2in<9tn(0{^x(go^ 


II 


gi  o 


o 


1^ 


II 


^i 


C9 

o  o* 


Q  or 


^& 


a 

2 


1^ 


13^ 


REPOBT.OF   THE   CHIEF   SiaNAL-OFFICER. 


229 


o 

a 

■♦a 

o 
I 

^  s 

1,3 

J    < 

S   » 


^ 


00 


So 


I 


a 


SS£^SS^S@@@SgSSSS^^3SSg2&SSS@gi 


kO 


%; 


I 


^^^SmS^^^^S;^!^^^^:;!^:;!^^^^^:^^^^^^^;^:; 


3SSSSS3S:S^$^9S9$S^g^SSS^gSSgzSSS 


<1 


CO 


II 


SSSS§$SSS32g§^S;;g9^gSS;^^^^'oe$|$o$g$-!$o^r;go^ 


^S;2SS9S^^3SSSg$$SSgsSSS$s2Sg3SSS3 


A 

o 


SiSS^?^S^^$IS§§S^*(SSg^g$SS§S^S$§Sg^^;:!§^^g^S^gS 


I 


<S3gs?93;;!3333;;93SS!$S9S;9Ss;!3S!S$$;$9 


I 


.3 


sss^asss^sssss'-sj^ssss^sgggsssss^gsa 


com'<4<'<4<<S'<4<iaeQKeM^mo3eQcorame4e«rae<3eoeqfi4  94^S^ 


II 


Ok 

o  o' 


I? 

3 

I 


I  I  I 


3S)o^^<Hi-iMci§meocSeSeQmeSSseS^S?meSSoSeQmeciHn^^ 


Is 


I 
5 


^ 


i 


;^s§^^ssss^^giS:iSS^^SSS§;sg§g3^SQS§^s;^g§^gS:;3§SS 


S^s§g9^;s^SS;^^9^9S$^S$S^q:$^$S§g§£S^S 


II 


s 

► 

9 

"A 


1^ 


S^S^i$SSSgSS§3:3SS^9$§§S§^SS:;S;S;S9$9l«SSJ^ 


I 


<«^c>9m^<^eQracQra-^'^9io^S^c4co$Tr'<4<'^'^?^^ei9Sm 


eon 


I 


393S:S;SSS!;39SSS;!S33S99SSgg$S3S$i!SSS 


^ 


§2S&S^&SS2^$S^SSSSsS;S9:;!^S:SS$9!;s;:3S9 


3 

I 
I 


.a 


l:^!;;SS3S&S3&!;;SS9S9SS8SS99S 


H 

eS 


OR 


•I 


i 


cooot:-coes9^io«0SC«oc«9^i^Ae3i^^c9i>otA«ooo<eiA<eaiA 
cota(8t«9«9<p«9oet«St«t«xt>cec9i>ioiat«t«t«t«Sa5St«S5 


CO 


CI  CD 


II 


S@iS^98@SS:S388SSgg[SSS;3S&;SSgSSSSSS 


;^ 


f2?S?2E:gg2SegS§SSSSS^?2?2?g8g^E:?£S^gS 


II' 


fl 

s 


3S3S339&SS!;S3SS3S3SS8i3S&SSSSS&& 


I 


g 

a 


s? 


t«2oi>S«st«3^i>t«act«ooaoac>wt«S«et«t«&t««S6&t>dot«i> 


II' 


^on^iA«Dt««AO^c>)m^mcot>aoo>o«-) 


a 
.1 


Sc^^S^S^ISS^MSSeQ  ffi^ 


I 
I 


2 
H 


230 


BEPORT   OF   THE   CHIEF   8IGNAL-0FFICEE 


•s 

0 

I 

I    ^ 
I  » 

i    ^ 

H 
--1 


e 
;» 


^      O 

i    Pi 

S     OS 


So 


§ 

Ha 


a 


S3Z'>3S:2!$:;^SS^s^SSS:SS3SSSS@S3SSS§S& 


I 


■a 


s 


5BSS?5SfeS^5SS^&SS?25SgSStgSSSS3SS 


5E5SSSSSSSS:3:55S5!J5&;S§5t3SS5SSS5SSBS 


S£2&SS^&i£8S8SS^9SS&Sg&^^@3SSsS?^^S 


S^?§^§:?5l?5!§^^5S^5;5l^§?55S5SSSSSSSS 


SSS^S@S&'SSSS&Sr^$$SSS^3S@S@SSSS 


:s;s^s^S9$i^§§$^^9So.^gs^.;5!og^gss^s^^^s 


9:^!;s^:ss:;SE:S$^S9S99SSS$:^:g^SgSS$:s 


.s 


^^s^^sssi§^^.3s^§§3S§ssi3;?ss^?s?gss?;s§ 


9 


;;;ss!SS;s^^9$s^^^^9g$^99S9S^^^$9S 


I 


a 


2?JSSSSS^r:g3gSSS5g§SS§§55gS§g22^S58SS2 


n 


^^S§$^§§g!g^^9399$§§s;;$:$$^ss^So$S9$g;s$ 


.a 
a 

p 


a 

O 
}Z5 


^ 

s 


^^ f . 


^§S9SS:s§9§§'4SSS9SS£;$SS$^?^^$!;$:S$So 


$$^S^2^S:;^^^SS?»^$SS^^t;;g$g§$SS!sS9^$SSS 


SS;SS§SS$S&S5$gS^«SS3^S^:?*;S§SS:g2g;t;;:^co 


I 


3$^S^$$^SS99:S$:$:gS;S$@8S$^SSSL^$$S^9 


I 


;^&';:::S@8Sg2S'SSSS^?SS^SS@3Sg:SSISS@3 


a 


9 


^SSSSS&8SS^:SS&S@^&83^::;'2?S§$$gSSS8£S^ 


Is 


&8. 

9o 


04 


2.2. 
eon 


%i 


II 


00 


o  o 


H 


r:SS88S^^^SS?88SS8SS&l§8&?;r^SS?^^ 


^H^^^83S£^^^S5SS^ss^^8^ssgs^g^sgssssoSo'c2ssg 


II 


38@SS@SS8gSS@S3&S8SS@3&S8^^?r^?^ 


a 
^ 


?12f:SSeg2g{:88?2^ffi^E:?S6gSSggg523S§gSg§g$j: 


1^ 


d 

o 

a 

o 

I 


a 
d^ 


REPORT   OP   THE   CHIEF   SIGNAl^-OFFICER. 


231 


a 

8 


3 


3S&i3g3S8S^&SSS§SSSS?^SSg3S€c:^^?:?^ 


A 

d 
^ 


xSSS»SSr«3&SaoSot<t«Sxxx3cSaoaoSaa3SSAS 


OO 

So 


SS3@S33S83StSS@!S?^SSSS^£3^^^^^^3Si 


QoS6xt«SwSSxQ5xa6tci>t«t'»xSxaDOAaoaElSow 


3 

S 


SihSsS'^SS^tSSStoSSoSStAoStoSteSSSSioSiaS 


(8 


5 


c 


se  o 

S  P 

I  ^  ' 

s  << 

I  H  I 

.5  CO    * 

c 


S 

I 


X 


t*tO<0t«t«t«t><OXXXXXXt«C«t'*t»t«XXXt>XXXt«t«X 


^9:^?SS^g$S3@3^9S3S99:SE;SSSg99!9SgSS 


«t>SSSi>^i>t«t>t«Sxxr«t>t«SSt-»t>t«i>xt«t«xxSt«S 


c 


ua 
e 
^ 


ee 


999iiSS^^'^S9:$3SSiS^^7^^^^SSS$^S3SS^ 


in«<aihoSto(oSS^OiiStnu:t»S3tASvt««  S<«o  tft  t/5  S 


« 
a 

s 

►9 


a 

X 


e3!?w«SSSS??«e<9?I3'*S?p5^5?r?5S5^5»«5'W"*5weO"* 


S£;!;S99^So9SS;&32S3SSSS8S^S:SSSf:^8SsSS 


a 


^§ss:i:;!Sg§ss^g^^s;s^;s;;i^^S9$9:g&;&ss;y^^:; 


:$9SSSSSSSSSS^SSSS^£:S^3@@8@S3SSSS 


a 


I 


^ 
s 


St:xc«ot*eoaQ^xi9^t09imf^tpt*afto«f«c9eoiAXXS« 


eS 


^r:3S@ss^^s:sss^^^rHt:@@8ss3S!;;ss:3;;i 


8 


Q 


SSS3Ss3SSSSSs&9^S&;!^S3S3SS992!;S5SSSS 


t«t«r«a»i«el«t«t«l«t«t>e«t«xxxa&aot«t-t«t*t*««t5t«(«t>t*t» 


a 

Sr 


.a 


X 


{3g;S3^^g3t»g;:!SgS^SS?3SS@SS@i8SS^SS 


aS5tcoaDxofeocwxxxSSadxocAxSi^t»St'>t'«xxxxa6x 


I     t«««Dm»«rH^^n^i-ie«iwaaxs!9*^!9S90'-*o^eomco^m 
t*  t- e- 1- 1»  t- 1>  t- o  f- 1- ©  50  »  w  •  h- w  »  •  f  fr- 1»  t- 1- f- 1- 1*  F- 


•i     I     fr-r* 


AoocBooofenoSotaSdSt^xxxxxxoSxxSxxAAnSn 


c4io<tf<xa'^coe4QO'^^CQ^ncc-^rae^«4e«r-icoir)^me0xcoox 
i«-t-r»t-Pt-r-t*wi>it-t*t*t-t-t-i>i>t>t-tet*t»t*t*t>fr-i>t*xt- 


«« 


AASSbdSxSSdSbSS&cs&St^xxxxxAobSoctdSaS 


to 

I: 


ra 


|g 


CO 


o  o 


II 


1^ 


M 


hh 


S^ 


hi 


M 


|g 


hi 


h^ 


a 
o 

a 

c 

>•. 

eS 


»-?irt««'»fl«oi>xcsoi-tcM«t>«.':»i'-xa3»-;if5'*».":»t»xe>o^ 


a 


I 


232 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


*T3 

e 

0 
0 

0 
O 

O 

i 
4S   a 


Si 


1 


i 


O 

g 

H 
Q 


S      H 


li 


q6 
So 


So 


s 


a 

MM 


•A 


i5QOM'qc»-nftgj^cic^^«3i^ao»^tr»-(QOO^Sri:<2Sfc<*'^WiH 


wt»o6b-t'"t»wt»t*i>t*t-t»ao«oot»t-Xt-t»t*ac«XOiOCcC« 


•<M 


IS  o  d  u5  lA  us  k'5  o  *ar*A  •««^-^^^^oiAu:tftu:t.'3^tncD«5<o«eoudi5 


eS 
J? 


ifl 


ei^?rAtQ^'^£icoo»c8<-i9iQoec:ato>Ao:^coo(OAxaaeoco«p 


<1 


:^ 


cS 
5^ 


o 


o@SSSSSSSSSSS&t§!oSoS^^l>^2t«b>to^•^>«DoS 


i 


wi5  0«N©cJOia^xi-'5t-o^ir:wt*c2t-'^<e^»iO«s»0'H 


OrHO 


CS 

I 


»ft 


l^ 


:^ 


;s3 


t-t^»5XCiwoeoxri»«HO»«©»HMflc»-40s«DXtr«o^tr 


>« 

in. 

i 

;^ 

1 

•^ 

^ 

M«»x^piA»H»54if5«»eoot-'Hi-o«xc>j^5ixt-Qi;-rj*c>» 


ift  iti      is  lA 


i?i  ifs      o  lA  o  »f; 


i 


S3 


0»0«t-OOC^I»iH««Oifle9X«PCO{5XiHb-XC«Ot*fr-t-0'J'©^:i 

coee'«-<«<iQt?STt'^^<tf<iAin«S'«o(Ooino»'TrouS^^^totOka'^M< 


a 

> 

o 

525 


S3S3£:S2SJ3C2S!2SSSS:;!S£22225aSsiiS23fS23SI3S 

^»«^M^P3C'5CC«3C<800C5WC0^^^^WCOWCC^«;lO^^^e'9(r< 


ea 


SoSu5SiQ^S«o?omSSecDn'«'<4<?tnS^iA<DtQtatAra 


»4 


a 


Sooo>AQCDMi^'<«ia»«HXU3t«>*-4aoc99>ia)aotao»'^t~*-iiH(e»H<4<etr 


I 


i.'9«*«-^£je3Nb-a»c5rsa!W'^oxMOcooxfcc»»-iw^jH"^»ooo 
t»c«-t>t«qe«9O<0oo«De«3t«t^xet*t«t««mq3t«t«cDub<Dt««kn 


i 
I 


»*i 


t-oSiaSSSSihoSto«0o»t«sSS§mkfS$«4<«rSiaSo»3o 


O0l*l>X*t>©»t-t-t-l>t*XXXa5t*«l*t~l:-t*t-t*l>l>l>l>t* 


.3 


v^  CO  sO  CS  ^?  CD  t^  C9  v^  C^  CO  CO  C^*  CD  t^  CD  CD  CD  CD  CD  CD  CO  CD  C^  C^  C^  CD  CD  C^  ^*  C^ 


^^SSgSSSSSSSSSSSSgSSSSSSoSSSoSoSSSSSS 


a 


'♦so«»o«paoio«po»a«u3'^c»o«©^«»^o«-*e»5«HN»-tO'^'*we5 


e»xxxxxxx0)xa£xaoxx9»a5xt~xa2xxxaaaaxax 


e 
S 


Q 


'^^«'*»«®»^*«»Sd£3S3SS^2Sg?J?}SSc3SJ3§S8Sw 


la 


§, 


o  o       , 


a§> 


«       • 

laeo      I 


o 


1^ 


09% 


eotS 


o  o*     ! 


I 


o 

00 


i 
a 

P 


\ 


REPORT   OP   THE   CHIEF    SIGNAL-OFFICER. 


SMfc4i!£::'^*iSSSiHi^i^I.'5SL';i-SSiHi?®fcisSfe!53ySS 


233 


^ 


S?cot«ot«mfir*o:A^t'>:cciffioxiA;o^t>-gcnn<-<oc»e>3qpt« 


o  o 


I     *" 
?5 


t       r-» 


e;ri?i'Msct>«-^M«»-':xx3i?it'«cssi-xx«t-xxi.':?ix»?3»r5r» 


I      X 


ottM»t3i'-«r--^»ftXMf3yji-«o»a«fta»t*cj^S5MX»^e«?c^oo 


ii. 


£ 


o 


5 


xi'^®«ori«^^-«3^»'^o«'rc5?i-^'^»«wooo»®^«o^ 


ci<-ii'<i-':X'<itROi^'<pxiftt-'ixx?i^?i|:>Mt^c8<«5e<;xeo^9 


1^ 


I? 

es 
S 
8 


P. 


Soc«X'*C5t»5Cw»rii-^t-c>i»5i>xt»t*cs»M«^nc3Me90»«— »H 


!  i 


IS 

"S 

s 


5  i 

g  I 

I 

I 


i-«»Wt-l>X-^-^C4M«>3l>-^^-iQl3©©QQCO«D^5>^^t*'*t»^ 


0 


«orior^t"*»HXC»MO»xoMt-xaoc»o»a5^«3!^^<o*^!5wi> 


II 


!  J 
> 

o 
5?; 


S 


«e»c»^t*«-':?^-t^'H-i<-f3t«saoxfc5iQ^cc»5W'j«x^5>j»fl 


es 


n  L?  R  1^  e»  3C  t«  71  cxf  >-'%  n  S)  t>  ?i  CD  a  m  CO  e:  «s  K  ^  m  o  o  >»  in  1^  n 


&?. 


^M^Qer>ir:i>r«i-^aiA9xnt^t»9«^x«piAoi'<*7'mxr««D>AC4 


«    I   ::?fiSSS3i2SS3SSSS3&S&S^3SIJSt'^SS&&S3 


li 


1 

?^^S&S3^Sl}tSgi6§§S^.S^S$SS;§SSS33 

it 

?? 

S 

5e?S??J5Sr:?f3j:?:i2i:?£S?i6SgSi®SrcSS:?:iSg 

1 

1 

if 

Min. 

^SSS^Sf:^SS&&iSSS&SS&SSSr^t':S&^^S£ 

>                    00 

p  5' 

Max. 

?3?2^222?J3JSJ3^33SSg3SgSgg22&'SSSg2ScSa 

1^ 

I 

> 

1 1" 


3 


^@SSSSS&^S33§3S5&SSS8S3S^SS^^^?^ 


1^ 


RKPsxo^i'Mc^amfiesxffitsesooccoi-^rataTiiftattaoiMix 
t*o&t-t»t»t-i'>i-i^act-i«-t*i-i'-i-i-xi>t*i>t*i«-XQcSext-xxt* 


I       . 


•"•ff'ieo'«m«et>aoe»Of>«?ie<S'«f>>oot>aoooi»i9'im^ta<9 


S?<&"ciM8^Sie§p)^eo 


ao 

a 
t 
B 


234 


REPORT   OP   THE    CHIEF   SIGNAL-OFFICER. 


00 

So 


a 
o 


I 


IS 


• 

• 

9 

B 

1 

Sc-SSS^nSS^SBSSSS^S^SS^SSSSSSSSSS^SSSg 

5 

• 

II 

• 

• 

IOC'S 

1  *^ 

• 

M«fo5"ro»'^»wweScomeSwW'<«'W">*Tr  !<?'♦' »c5»M^»o5'9« 

1       A«    . 
< 

1 

i 

S^Sg^S§S9:3SI:;;&;9^!H&SSS3:sss@^p:gSg 

March. 

• 

.a 

■ 
• 

i 

SScJSwJoSSScSSwSSSwNrewcocowSMsSrSwSSwSS              ^ 

g5l5!3J8SS!5§55|l5^S5gSg5Bg?Je^gSSS5B5 

i 

i  1 
1 

1 
■ 

I                    00 

o  o' 

9 

8 

2S^9$^9^^S^^I^S^?^?i^S:;S$^^SS§$^P3 

• 
* 
f 
• 

October.      November.    December.      January. 

• 

«-'^S2S^'«2'^l?,3*«^'«"S®SSS*''::5®3**S^a 

o  o" 

• 

• 

.s 

1 

«J5£S?3'-'»'«5;"SS25$58SS??SS8as3?§SSSSS2S^« 

> 

S 

^ 

^^^gS^^^S^9S$3^^L^^^9^^S^^^^S;^'§S§^3S 

hi 

• 

i'                                                    III: 

9  &: 

• 

1 

• 

ss?3??ss;$:g:2S5SSSS3SJ5S;;sj;ss?!j:?5'.?55'-"S  i 

II 

qs?^§^^^s§^^;s$9^^^s3?s;sgs^^^^^^s;s^^g§^ 

i 

• 

__       o  o 

■ 

s;9$93^Stss:ggSS3§:;?S$$S^SS&@SS:§:s^^^S 

> 

.2 

a 

9 

■«i« 


S 
bc 


M^i>t.ioc0£iooc<i>o«HMNciM9it>t~e9eotoo^nr«som>^i^ 


iai« 


«"*Me>iio»eo'*ooe3.-i'<j«oi»HQi^inN3»«»a^oo 


tA^gOiA 


:s 


lO 


lASStoSoiflSuSSSS^khOOiAiiSOiAtS^^V'iAoSo^^'^S^ 


i>aoxcoaoaot«t«aoaotoC«>t>aoooaoaoxOAt»c«oc«xt>«ot^aoaot« 


• 

a 

• 

;^ 

3 

>o 

s 

a 

Q^i9e^:oo«o^vHinopin<tf>3QC»ifte»f-(QQQpcio«DS^tQ«:^t*^S4» 
ioiAi.olDSi53iaca>A<9wi.^3iAioi.'Stn<9<9kO«039wi9«0tAttt«o 


«oi—  toa6xa30ao9Di>act«b-aotot«t~9QOi>t«aoaoaot>xt«t«ooAt« 


a 
o 

S 

o 


II 


lOt- 

•        m 


& 


c 
q 


iH  ffi  rs  ■*  lO  » i>  00  d  d  r-I  CI  rs  •^  ift«ei^o6»d^;iiw'*io'cdt^ado>o'»4  ^m 


EEPORT   OP   THE   CHIEF   SIQNAL-OFFICEB. 


235 


a6 
So 


^      O 

I  5 

I  e 
Is 

1     ^ 

S       -< 


ft 

3 

e 


a 

9 


a 

H 

B 
X 

1^ 


t«t«t>3XaoSiaaD3%c«t»toQoS»a6SS»Sact«Sao«t«St« 


CO 


I& 


S^^c^SSt^i^SS^S^'SSSS^SS^^tS^S^^^SS^ 


00 


• 

a 

S;:{$-^<?<S$S^S$^g^s3^^SSI^$^^{;99$$$$SS 

• 

S^t£^?:&SSsSSSS9$t:§S^5@8SS&^SS3&@S 

lis 


o  o* 


.£3 


C 


aoe9toc2t«i>P9iO«Dao^iA«Dt^99t:ao?4i^mocoiOf-i^qQiQ«fo«o 


1^ 


g 

J? 


a 


c<Sn^'<»<co^co?«rac?^c^c9N^eq'^9MmSlSraSp$msSm 


i 


H 


2C3?it«me<»i-ic)e9ioc*A^Oi-i'4'igi^oQ<2cot«9aQ>2t~Aao 


hi 


OOt^OOO  0)0  9 


^      «-i'HS)eSc4N»4MC4C«mraM{oSSMeoeQ^SmeocS'^m 


o»t^aDOop3og»o-4itfttT9SAenme«n3oaoiAtQiaQOfom<«e^n 


CO 


II 


i  § 


??Sg25S:2SSS5§SSSS?SS§§8a8agS8a;8SSSSS« 


I 


SaffiSS5>!tefcSSS;S:2222X28£2i2!2slS22SSfc^Ki2S8a 
coeooocowcceoc9io«0'«^^^^^^io^^^^^»*coeocococowwc4 


II 


s 


u 
o 


So 


K 

CS 

s 


n«Ht.oQ-«iaocioQC9e3eoo<iOot«ecooo»ot«c<999C9t«m^^ 


S>^ 


hi 

;  3 


OB 

.9 


g2sssE;3S^?^£S;ssss&sp^ssss€ss!$9;3:$s 


I 


I 


SSSSSS^$2SS^9^9SS^;S^S$;;:^9gi9$:gSg 


Si 


SSSSoSt»&>SSaSSiASooc«SS3SoSSr»St«to@S 


s 


.9 
.9 


r-r?5<iQ0 


5;3S$sssss;;sssss&'S@sssss:gsss$9^S8sj 


noaDr»cioSaSacoeESo9b<A5wQoa6o6SoS5St«t»SS5% 


kh 


h^ 


7oiAtaiAiniAoSSStASiA^iQS«r-t«t«SwntSnSSto^S 


<Maa)n 


9Vt«3aoS6Soaxo6«8oaoA&SeSoaAoEd6t<>a5ASI^S 


g^ 


o» 
o 


a 

o 

E 


P 


«HC3ra'<if<io«ei>xo»oi-4C«co'«iAC0r«oooae«He>) 


S^?iS?^^»)^e$SSra 


I 


I 


236 


REPORT   OF  THE   CHIEF   SIGNAL-OFFICER. 


00 

So 


1 


o 


IS 

9<  „- 


is 

«  2 
I  ^ 

i 

I 


g 


« 


I 


& 


.a 


9 


I 


I 

O 


I 
5 


.a 


a 

•  VK 

^ 


a 
o 

S 


H 

el 

1^ 


H 


a 


1^ 


a 


.a 


H 
et 


I 


.a 

1^ 


H 


SSoSS£SSg?SSSEcS&S£ 


A  OT  O  O  '«-' 


SCO  C^l  OO  N  C4  a  £1 


Sg  :S 


§53  CSC 


f3^t:!e:!pgS3SlDS 


SsQDoSocoooowxoo^SaSt^QO 


$;;;s:$^Sgs§;!SSSS»*$;s:^S$SS$s:$9 


v^^>S&o@^^^sSoot^^^2^SSSS!SS3 


e»tr<t>HaQmmt>t««DiAciQtQi-it«e4C<^MMM<t^»a<Ne4<HiH^oA 


:g:3S^S2S&SSSS3S&@SSSS@SSS3S&SS^9:$^ 


?S3SSSi2@3§SSS?^P^^t::SSSS^^SSS^^$ 


s^^ssggss 


s 


SSSSS^SSSSoCSC 


OOt~«04BCDO<0(9t*4Ot«>t^OOuOaOww 


o  a  e4'<(t<  e»oacQ^coe4C«-<«<io^iNOMa«Dt«Qt9QO^aaot*aoA 


oSoo&waDwSnowaAbwocacocdbwWabflbococaAOtaS 


0'<*>rat«cQ>»^iOco^oost:94eoa^oie4c«'^«iioeiaiAe4ot:S^ 


OAodbQA&AooioocbdaQCbndiAcbAacbSSoAaodkocb 


w««»HWCi»H»«««"^ONeo-*iaw»w'^o2e2«os3«Qa;t-goio«aE- 


AAAASDAAAAAAAaoSAOCAACiSaOt^OcSa&AAAAAAA 


^«N«^U3»t-OOA©^C;iC5;5JftOj2«AOjHggj5g«|,gggjH 


I 


^ 


I'd 


■*ii' 
S 


§ 
t 

o 
o 


i 

a 
.  >» 

s| 
1:1  ' 


REPORT  OP   THE   CHIEF   SIGNAL-OFFICER. 


237 


if 


o 

1 

at 

I 

I 


S 

at 


ft 

s 


OQ 


I 

i    o 
«    o 


H 
CO 


o 

s 

•^ 


•a 


ia^oiOtA'Tf<'T^OiO«S^^^>AiouS«D(o>atAv<a3usoiSiA«5GD<5 


I 


o«aoaoot^o(OinuSt«t-«oxaot««DtoQoSo«5t«t«t«t«oooi5aoa 


04 

o  o' 


j? 


lO 


m 


m  mm 

i>^l«mo?4  0i)09^moco^mo<>-imaoiAm«er-<iHAm«-i'^mcoQm 
mr«aooob>c9et>mt«mmmmmmmt>«5mmoemt«t«t«t>t*Sm 


CO 


=2 
Pi 


.a 


m  mm 


m 

eQm&iC9e<imt<>e4t«c4oc4emo*H09it««swAmo9')iHCQO«o<-4 
'<»i'^m<^'^^'<«<m<«i>m3m  mm  9mmmt>««>«Dmmi>«mmmm 


^1 


99 


^ 


d 

3 


SSSS^S^Mfa-^^'^coeQfaracomeoeSroeiQSi-fe^SaS^iHS^eScQSscQ^ 


^'^m^<«iimq34D9t^mc9'«M*mTr^^m'^CQ'^<o«DN^m'<«'^m^ 


m 

^1 


cS 

e 


m 


o<<i'c«aoocimmi-ioacot«oimmeo«D<DMrH^mame^:4« 


m 

SS3JSS22SS£2SSSS2SSS^22SSSSfe22£:22SS? 
coMcooo^^mm^racoeo^coM^^concQCO^^T^co^mm 


&2. 

mco 


i 


m 
coM-<^ei9mo 


»^  N  M  CO  CO  W  C^  iH        iH  O  CO  CO  CO  Csl  CO  CO  »H  iH 


«wN'««co?iir-twco'T»"*'*'*'*^eoweomm^m^com'*'«*^e5i55co 


CO 


i 

p 


m 


^^S^^eoScielSMcSncSc^coSS^McSe^m^^e^^S^Se^Se^ 


CS 

1^ 


SC4'^oaaAwt«^^to^^mmoo^omr«^mmmt«Ammcpo 
eo^mmmco<4<eQeQ^«»<m^mmm^mmA3^'^-^9'^'^^<<«>^m 


& 

^ 


a 

> 

O 


m 


m 


te£2di2S2282SSsSSS22S£i!SSSSSS22a:SaSIJ8 

co^^cococowcomeocop*cooo^««^co^?<c>icoco^^^m'*coff^ 


m 


^e<i'^ot*<p«r-(«ecoo»mmcDmcp'^QOoomcoc»mQ(Scoc^aomco 
mwiO'^mmmeDomeQ^^mfDSmmeomco^^rf'^mttm^oo 


I 


m 


m 


SSSS!2SSSS2SS2G2223ffi22SSSSS§2aCSS:2S^E; 
mmmo^coco^mm^"><''*'c«^^co'*^^^cocomcooococo'^^co 


mm  mm 

ao9i^come>»mq»oDqocpr-it«>coarHeQOQt<>ro?9ea>oQm't^iH«o 
b>8omt«55m«mmvmm«0m«(56eoom<tf<'^tot>-m'^mmoom 


00 


CO 

o  o" 

mm 


! 


m 


t«ame>i<xcomeocO'^ciQa»£jrom9smoa»i-i^mm«OfHcot«^t« 
«0mmmmmmmmmmmtoflp«5«vm^'<9m'^'<4<mmtommm^ 


m 


^SS^SSm3St<>S»SBt>waoS^St*t«St«a5SSoc^SSt^ 


d 


m         m 


tnm 


m 


m  mm 


88S^SS^S3SSyS&&SSSS@@;£S&SS3&3@3 


i 


mm 


m 


t«t^t»o6QOoOQoS69>t«aDaOt^oot»ab2wt«t»c«SsaoOr«t^t*A2wOi5 


me* 
eofc» 


d 
Ha 


d 

9 


m 


m 


mm     m 


m 


m 


m 


mm 


cn  fl^^  l^d  C^#  tiO  ^D  tfd  C^9  Cb  QD  ^0  CD  Cb  tf3  kfd  Cw  40  CD  ^7  CD  CD  8p  ^^^  CD  CD  C^r  CD  ^^^  C^^  CD  C^v 


«s 


o«eoeoraeos^c«0km9j«taco:fo*HOC»Qr-tcoe9m^<-4^mcoee4 


11 


g 

a 


I 


a 


r-i9icO'^mcot*QOC»Oi-i9)co^mcot««a 


Oi-i9)co^mcotr»aQiHC4co-<«imcpt«gpae^ 


IS 


238 


KEPORT   OP   THE    CHIEF    8IGNAL-0FFICEB. 


"2 

a 

o 

-  S 

IS 


s 


I    g 

S     CO 

i 


:^ 


00 

So 


i  ^ 


ASotxQcS3oScSo3£x&dbACbSASd>d«OiSSe«ftwa6aooo 


00 


nao 


I  s 

Mi* 


§^,ft 

32  J2  JS  J5  S  S8 1 12  S2  S  S  !5  Q  £  !5  J5  J5  SS  J5  J5  fc  S  S  :>  S3  S  2  S  &  S! 
X  oc  oc  X  X  3C  t*  t>  to  t>  00  oc  oo  t«  X  X  cb  A  oc  oc  CO  Qo  30  cc  o  0B  a  o  X  A 


SSS^^$8&SSS^S3SSS3^^[3^?&'.3$SSSSSg&; 


tor>tot>XXc«XXXt«XtoX0iXAAXAXO6XXXXXtoXX 


«       • 

o  o 
3t- 


eS 


• 

1^ 

3^^§ss&'t^s$g^$s§sss§Lqs:gs$:asi$$ss$s$s 

1 

I 


X 


g99<S'%^xotftx^»A^ot~o?ix«xoeiseoQ9os 


o 


3 


p 


a 
1^ 


0»«^x«e5CJO'roxoM^2twi.'^»3W"$3;r:5S».'ro«»»ft«MO 


§ 

o 


a 

e8 

• 

S 


ee 


^SSStaSiAoSSoSS&SSsi5t-St-3Svt«t>c«t'^t^o«t« 


b-»5  0soe<i«aqx'NOXxasr5£j«sow»-^'<''^e3»c»i^^«'^*i>- 


C9eOXOt>^QOC0iO'^OOO?1KCO-^«-iOX«CX«D9X93CXC«l 


2. 


o«SMcoxtQe»7«x»i2:co^o»iJ:oxxo 


^£30i50ot»gofc©o?i«e»n»««o«e»owowo'«f«030»»«e3'*N 
t««t«c0t««o«>«DoSr«t>b<t«t«t«t«b-t«toSt«x3t««5ta»Ao 


o 


i 


8wO'^'^^t^mtr'S'^SSC4C^iNaxaDxc0«DxoiAior* 
ot>iao(0toio«ot««oet«t««otaiA9mcoA'«c8o^w 


s 


oSo5oa6ocfl5QDAooxwxa6xxt«t«cdt<*t^t^t«t^t»acxaoxt«v 


I 

o 


Moo-^copaQooc4ar«M9)^aarjrHe4i><4ns2ociaa>AC0 


I 


ot5daa&SoacSAAScaAa6SACbaa>aoSxxxxcn9Scn& 


s» 


& 

P 


SdoooSdocsaAASoSoft&SbioooASaoaaA&A 


99 


I 


.s 
1^ 


ee 

p 


f-)9icc^ioot>XAOiHe<ic<0'«tftet>xoo^ 


■  s 

!  C 


1.3 


S 


^dsis^^^^^g^^^;;     S^  I 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


239 


8S 


^       I 

eS 


eS 


SSSSi3S?S??^?r:SSr^^S^^SSSS^SS3S^ 


o  o 


&S§ISrJS;^SSJ^$2J&i»'333SsS!»3Sg3SS3S&3? 


_a 
^     I    S 

i  ; 


s    I    S^^SSS$gSSoS§S5fSI^^S;^S^9:^$^^9^?c^$c;^ 


00 

So 


^     I     lASioSkn  oiqS^co iB  feSu6  SScdS  SoSSou;  oS  too t^t«& 


cQCMoSM^ffi^^-veoncSeccS^^SSSSnnm^^iSs^MSciraS' 


'^    I   ^    '    &?^^2;S?.S:Sn(s^$gt^2ES§^^5292(^SS§SSS;;;$S99 


§ 


g 


C 


I   S 


S 

s 


H 

H 
00 


.a 

£ 


9 


a 


I-"  1-1  ?*  5fl  W  »^  »-•        •-'•^r^WCi  ^  CQ  CM  C«  C)  C^  94  ^  e^  m  94 

I 


04 

a; 

I  CO 


iac4 


ccxt«'^o«Heoo>-')Ot-ttnooo»3x^r^t>iH 

I     I      I      I      I      I 


'^too»t>90t«c9ai> 


I    t 


I 


ee 


a 


5 
i     ^ 

!  >i 


mm 

2 

8 


H 

eS 


Vk 

I 


e9 


'^AX^7l094^0XXl^l»iAini-i'*f>9a»X3>)XNOMr-ia»'^0»?1' 


SJS;i3S822S2i2s!2gS2222S2S2£2222222^2SS5S2 


I LL_ 

S  S  fc  S  S8  2  fe  S2  S  L»  22  2  3  2  3S  2  2  S  28  S  S  2J  2  2  3C  S  S  li  12  2 


CO 


II 


o  o 

oS<4 


SS^7S«^So^et»th-^^'<««ihSiOiO«t«33S»oiA$$SS 


o  o 

2^ 


1 

* 

• 

s* 

■B 

(2i 

;a 

^ 

"  V. 

0 

H 

<1 

« 

agor^M^iiAQO^^oot^^o^aae^oxe^ifl^feeoi-iotr^?^ 


&E^Sg2?E:S&^SSS^S^SSS;:^?:^SS8SSSSi£SS 


1^ 


s§:ss@s;xssss9SSS39ss3SS399^sss$sg:s$ 


s 


t«t«t«xxxoot«t«S6t>-t'>t«t«XKaoabSxt«t>x^a6f^St«Sx^ 


Is 


■ 

■ 

• 

^ 

^ 

s 

—-J 

•^ 

H 

« 

^ 

sssssss&sgsssssss^sss^^ssg^sssssg 


^S&SSSSsSStt^3SSS?^|:S3?SgiSSSSS£S&SSoS 


•o 


H- 


o 
o 

s 

o 

t 


a 


i^cic<3^ia«t<>xoo^C]eiQ<«<ta«t«xo»Oi-i 


ssss^gss^ss^s^^^g      (?;i^ 


If 


240 


REPORT   OF   THE   CHIEF    SIGNAL-OFFICER, 


d 

o 

a 

Si 

i  S 


at 


P 


1r, 
O 

H 
H 

CO 


e 


9S 


c 


l>a6t-l»OOiSi«l«-l^«t-b-Xl>t-«t-t>t*X®t*t»l>l-t»*«0» 


iXi 


e*H 


s 


•   ••■••••••••••■••••••■•■a*  •  .  ■   •   ■  _* 

^oatnexoror-i  —  inor-rit«!9*no3c>tot^xtr«P?9^9a'<$^oa 


eS 


I    .5 

MM 


Of7l»3»Wl:-»-':»«»t-0»-f5'l'rWy»0»'5-I®rj»iX«0'*« 


X 


«£oitf;s:S'.OOtsc*C'-C-M;cr'-x;os:sx^X3bt>'A<ooocOttO 


a 


«tf'*C'>oci<^Mi>^K5>^xdtM?id-J?ii^H?®r-"'-^?iirf'*xc2?2253^ 


X 


t«  o  o  »ft  -M  »  o  .-1  w  *M-t  «  tf  w  »  -*  :s  i*:  «  t'- 1-  ®  to  -- 1^  »  ;3  t-s  o  pm  t» 

?ie»o»oairi54M»r'^^o:^ari«.-J-^x»«3»0'rao'c>os4c3^3ii 


I  i 

:  2 


s 


•         •■■•••■•••••••■•••■•■a      .  »        •        ■         •     • 

o^o«X5;j5ax«o.':r,«o-.«-*jrf|»j5g«-t;;g« 
I  III 


X 

eS 


X  X  X  I-  r-  »  o  '^  ®  X  »  -f>  t"  X  x  i^  »  X  n  t- 1-  o  »  w  ?i  ?*  ^  » 

52?  ^Sw«!0'^^-*<M«-i?5?sri«romN?4w  «'«*<««  00^^'^ 


I? 

!       e: 


.«e5 


X 

sS 


crfNi-4adffldro»r>ocJ«r23a?*?i?iw?ia»frj.H«;d{-3t-*ji«3««rfd 

I   I  _M  J_  I j 11         _    I   i   L_ 


•naoi-<;eott'^t«t«<-<tsot-sr3Cii^s<-ioosa3?ie^40xt^ 


Q 


H 


d»rfddd'*rit-  —  ?ip4-iJi<^^-l«r^d«^?-j3?Jxt^2j2t;dx£j 


s 

?3 


.9 


^^-^30XW<-<SX00X»-»-i*-  —  «3l-XO-*-^i-"<-i:C.-»-iO 

»M»5'it-»«t^3»«».tt^'rss*^»ip9t^?>osi>»xe»x-^o-»'Cs» 


X 


tc  o  »  JJ  ri  I-  «  »  :c  I-  ».•  *J  c:  w  •*;  o  ;^  o  I-  I'- 1-  ;c  ;3  J  ;3  w  X  o  X  t- 

■  ■■■••  ••■•■•■  ■■•••••••■•»4'*«* 

ir:  la  ®  r:  X  ^  »  »  o  X  X  «  »  o  »  Li  r«  t-  •-'  o  Tt  -M  o  rt  rt  ri  «  rt  t  r» 


^^l 


gs-HOiawc6h-»c»eor5rc»»-5'fO»«':rit-^ooC3XSJ£;222 


t.  «^  ;0  *£  lA  t»  X  :9  r>  >ft  O  ;0  ^  t«  «S  9  t-  O  9  w  t^  i!^  t'>  9  C  ;0  «f  9  CO  L'^  (O 


lO 


lO 


-     o 

-  s 


CO 


I       CO 

'  s 


o* 


* 


o 


,       •D  ^  I-  -^  -M  -N  rt  •"!  X  »  ?>  ?1  ri  M  '"^  «  3  •-*  -^  ?1  •-«  -^  •-*  »J5  c^  e^  *  ^-T  '1  "^ 

•  ••■••••••  ••■•••••■••■      w  •  •  •  •  •      •  • 


lO 


?m  M  o  I-  ^"x  r-  ?i  rs  M  t"-  X  ?4  o  a  '"i  ri  ?»  ?«  -^  -^  M  ft  o  M  »  X  ?j  ?» M 


lA 


«Dao  CO  Mcsc^ioyatoa-^riocoiftcexii  s'co  ~;o  o  o  cd  crt^  o  «ii5"co  co'»-" 


i>(0-<rx;OA«r3<-iX740aa»cOooeo:oo(S'-i>HCO>-i>Ato«oo<-HtAk') 
» oo*  ad  -4  « t-*  -j »  00*  t>:  »rf  ce>  QO  i«  :H  gd  d  -J  jrf  t^  rf  d  ;j 


a 
o 

a 

O 


.••ii«««**iit<af*««a 


d 

o 


EEPOET   OF   THE    CHIP.F   SIGNAL-OFFICER, 


241 


«5 
So 


a 
o 


k  ^ 


54 


if 

••• 
S 


QQ 

I 

§" 

H 

QQ 


S 


I 


t 


» 


I 


I 


I 


I 
I 


I 


I 


I 


49 

I 


9 


t<>^toh-fr-t*t>-i>t«t«c^t«oo%'OOOoaoaot«t«toi>t>t«t^c«e«xe«L-« 


SKSSoboasaaotSoSSSAnSSSoSSoSSoftooSS 


Sg2?@:SS??:3SS&^E^^^^r:S^S?S^^?^Sg2?gSS 


I 


SSSSS^SSSsSSSSSoSoSS^SSoSSSSgSSSSSSSSSgS 


3gSS3@S^SSS^^^^^^^P^^?^:SS@SSSS 


I 


g^SSS^^^SSSSSSSSSSSSSSSScSSsSSSSSSSS^S 


2S9SSSSSS^S@gSSS:SSSSS^SS@SSSgS3 


a>et>A^mxKocDxc9C9Qxeoeoot««^ocoot>oe>t> 


SO'OC  wSdoo 


^ 

^ 


'.titisnssss9^9is&sss&@ssss9ss99 


i^*9t»e9o«0toQiQe«p^at«p)tox<-i«4<:4<XiHe9ri<He«itnM 
c««»<Dt-?>t«x<i5oo^t-c>-(-t«t«x^-xi>xt>-t<«t«t«<ot> 


g§$^S§S9S^:3:99S9S^SSs?SSS^$9^SS>'SSsSS^ 


S3S2SSSS$g£^^8£SSS&^^SSSL^^?:;:S^E^(:2 


99g€9^^9:S3@g€S@S@SSSS^S3zsSSS$!§S 


SSc:!2S&e6SS 


xeoift  to 


x»»xt»nt««oc4?«Me3Xooicci»i 


I 


^gSSSSS;S:$^ggSiSSSSS@S:SS@3!SS&'$ 


•9  d  A  C4  C4 


I 


s@^^;?ssg^s@S!2^ss?^^ss?^?ss3[^^?fsss 


'^§2p!^l8SSE:g2gS@Se:^E:S^S8SSSigS^@SrB|:SS? 


i 


SSSSSSSSSoSSSoSSSSSdI?|:^e:!^^SS33S8SSoSJ 


^gS8S&E:^^?E:S^I^SS?t!:^^r^S2SSSgS£i?^S3& 


I 


SSSSSSsSSSSSSSSSSSSSoSScSoSSSoSSSSS 


sesssossss^ssssssssssssssssssssssss 


I 


SSgS8S;SSfi»SSSSSSS£SS»SS^SSS&SSSSoSS 


S3SSSSSo^?^^??:SS?^SSr:?SSSS^S5?SSSSSSSS 


s 


SSSSSSSSSSSSSSSS3S33SSSSSSSSSSS3SSS 


§ 

o 


16sia 


^««^-i«r:««d;M53"»j5^gr5«gg53gjgg|ggj5gg85- 


I 


g. 


CO 


g. 


§> 


o 
CI 


4 


I 


242 


EEPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


o 

^   . 

2    !^ 


.S 

3 


I 


00 

So 


1 

o 

^ 

ei 

.? 

J 

a 

I 


*Ci%ei 


%a 


to 


%ti 


I 


•o 


OiA 


T?r 


"K15- 


&r:s'd3:^s^ss^^9s;ss;ssgssss^^gssssg£i 


a 


•A  tO  lO  to 

•  oodi 


^giSSS^SS^SSSl^lS^SSSSSt^SSSS^S^SSSSSS 


^ 


pC4 


I 


to 


to       lO 


to  to 


?SS^^^S^:;!SS;99!^^S§SS§S^^SISS9'^^^'^''^^3!S§S 


CO 


I 


to  iO  to  to 


I 


it 

.a 


J 


g 

i^ 


i 


I 

'1 


I 

4 


i 
I 


to 


to  »«;  lo  to 


to  to  »b  to 


"to      i5  55  »a  '  35 ans 


s 

^ 


to 


!3S3SSSS^SS!S;;!$gS^SoSS^Si3?^993SS;9SS2S3SSS 


to 


55  to  to  to      SIS  '  lo  lOto i5 — 


I 


to     to   iO  io   iS  — ^ 


to  to  to 


to 


to  3r 


g9^^ssss$ss3Si;3^9;s:jsgssss$$$:$9;;!sas 


i 


:S:3:9SS5S;Sg9!$SSS:gs:s:sssi^$sss&;;^93;S 


ea 


a 


to 


to  to    to 


to 


to 


uO 


££^sS9;$9^^9$$99:ssS9SS^S39:gStsS:;!$S^ 


3 Z tS 


to    to       to  to 


i 


t^SSP!r^@;JS^2!:r:sS?SSS^?8SSSS£^S3r!^^?? 


35  SB      loioioio 

(st«SSioSt«S»@«o 


ur 


ISS 


I 


to     to  to 


to 


to  to       lO       to 


88?j£S3g5^?5Sg2gf;Rr::S2:SSS8JSoSf:SS2SS?gig2 


to  to 


IO      to 


<OtO 


lO       lOtO       lO 


i8g8^^SSS&S'S2S@SSS&iS8^£g5;@8S^E:i?t^|Sg@ 


•  •••i«t«flt»ttiiti«fattflf»afiti 

•  ••••••••••••iiiiii>i««i>iii»ia 


OC9 

^1 


II 


tot- 


lOOO 


1^ 


§^ 


hi 


ki 


u 


II 


mt^ 


|g 


r^nCQ^lOOt^QOOOiHMOQ^itiOeSt^WaQi-ir) 


oiH^ioQ^itioest^waQi-i^im^tgttt-aDao^ 


i 

a 

1 


I 


EEPOBT   OP   THE   CHIEF   SIGNAL-OFFICER. 


243 


N 


a 
'-3 

a 
o 

!»      PS 

of 

«  s 

2     "^^ 
IS     H 

-s 

I 


CO 

So 


S38S& 


SSSSD 


®  o  il  12  55  ^  -^  ■*  5»  »*  -*•  r~ 


r*  r^r- 


&• 
» 


t«SoS^•t•ScoS 


I 


Saa»9oa»SSot2 


t^8@SS3S 


ssssossa 


SSooaSSS 


<1 


I 


I 


I 

4) 

I 


I 

5 


I 


0 


:SS@SSSSSSS83SS 


I 


aoSoSoSo§0(»SSSSSSaEt£3 


^^^ss9ss:gss@^8S 


^^SSSStfsSSSSSoSSS 


I 


9S9^:;l^§S§S;S^!Si$SSS92(;@S9sSSS2SSSSS 


SSSS^S^SSSSSSS^SSoSSSSS^^g&t^^SS 


SS$Sog$^SSS9^9S^Eo93^:$8S^S9^ 


I 


«  »-4  eo  i-(  »M  »M  o 
r»  t- 1«  t- 1*  t- e* 


fe88S?2gsp:sgr::ggesgS9 


I 


I 


a 


o 

I 


9900093 

00  CO  '♦  ^  '•t 


SSSSSD 


m  S  m '^ '<«)  iS  ^  S 


MQOet 


ssgss 


g3 


^  B3  W  '•I  ^  ^  CO 


OQ0OC9^iA99 
t- w  t- t- t- t- t- 


so 


fH99C9^iQ«Dt*WAOf-'e^ico^u)eet»aoooiH99eo^in«Dt^Qda> 


a 


CO 


^   I 


I  • 


I 


Q 


i 


-a 

o 

•♦a 

§ 


3 


So 


I 

g 


I 

§ 

I 


s 

J 

03 


244 


REPORT   OP  THE    CHIEF   SIGNAL-OFFICER. 


> 

§■ 


I 

§ 

i 

I  g 

1 

•s  §" 

i 
if 


So 


4$ 

0 

d 
►9 


S33@S$^^$9^SSSSS@Sg:SSS£S@29^SSS 


I 


:3SsSSSS2SS@S3SSSS&^^?SS8^t:SS^?!S8SS 


o  9. 

^3 


9SSS$$;i!SS9;;!SSs:;;!S9S99S:3999S&SSS:S:3 


Pi 


eSS?SS&gSS^S9SSSSSS^8S3S^?^SSSSS 


li 


3SS»SS3S$^S999;<:9S^9S^9SI;;3&S&SS2 


I 


9:StSSS^^;SSSS3S9;gS&6S6S^S&SSS^3SS 


8>^' 

coo 


I 


^SS}S;S9SSSSSS3^SSSSSasSSS;SS''^3S§S3sS 


I 


S99t3tq;SS8S3«99S;ilSS^9SSSSSSi9^99^9 


o  o 

2^ 


I 


I  I I ! 


s^§sssss$$^s;ss^^ss^ss^§sscS^s^s^$ 


CO 


I       MM  I    I M ILL 


I 


SSSSSS;''*^SS^^S999S$SS3S$$S39SSSSS$!«S*S 


I 


1^ 


I 


4 


5 


SSS9SSS$999tS3!;$SSS^«SSol5aSSSSSSSS 


%i 


I 


o 
JZ5 


SoSoSoS3S^ss$§$sss^^99SSSSS^ss^ts;;:999§§s 


SS9^S;;!9S:g3^9^sSSS29SSq:9;^SS&SS2& 


II 


I 


8SSS9$SoSo999$$^99SS:3:SeS3SS3S^S3^SS3 


SSSS!8833SS8Z&S8SZS!S$9!$9S8S3S8SQ 


I 


S9;SS:S^9S999S^S$SS3SS$99SS@$:3$S 


I 


ssSt^^:8igs?^sssssss2SS§S8^ss;^2:??@?s? 


0» 


II 


SSS8SgS8@3@SS@3S@SSgS3@&S@@8@&S 


Sao333r»t*t>St«PSr»SBt«t«t«t«t«i>t*SS^ao3  S^  S  S  t« 


o  o' 


S3SSS3S3&S&S8!;$8SS32eSSSS8S8883 


SSSSSS8SSC:l:S6SSt:SSSE:SS:33S83e8&8l 


|g 


i 

e 


-^^«'*'««^»«SS2S3SSSE;S2S538aSSSS5S8SS 


a 


I 


s 
e 

7^ 


BEPOBX  OF  THE   CHIEF  SIONAL-OFFICEB. 


245 


06 


o 

p 


I 


s 

QQ 


s 


s 

I 


5 


a 


;8^^^^S3@s^ssgsspiss:s^&^@;sg???^s3^ 


I 


SSoSS3g2g2SS^SSSS^S?SS^3??SSSg:gSSSSSsSS^3 


SeiotoieSoSinu)S^««<7u3iAiaS«SSSSt«3@«oS«DSo 


ooa'«<ioe49aonroxo2fC40tftciseooao^QD>H^Me9«oc>o^^o 


5 
I 


^9S<«'«iaSs«9^^oeoA^S(8SevSSSSSS'«SS 


@@£^^S^&^SE:gSo2^g2SS?gS^S^^^SSSS^§S 


1^ 


M 


6€S9S@g2?SSS^S&SE:S;SSt^^r!SSSf2S@S6tg 


I 


^c4m^ioSiain««<eQMS5S^toSioSSSiaiSu>^^$oS 


I, 


a 


^^U^^^:i^^U^^^^^nf^^^99^^^9^Z^iiUU 


I 


M 

eS 


;$S3gS$::^^9^sS^^:;!$2S3SS^3^SSSSS:s:3IS 


G^i^ecrammeosocom^^^rarattSoSS^uaSSiotS^^^^raeQ 


{S$9S3^S;S9S3S@SSSSSSloS&SSSSSS9$^ 


a 

o 


^^g!^^3iS^S§S3§$SS59;^!;9SSS^$:;!$S9^SS?3^ 


1^ 


loSSSdSS^iSS^^ioSivvSSSSSSSa^toiatQ-^v^cSeo 


I 


I 


SS&9^SSSSsS9SSSSS€S&Sg^9$$SS:S3SSS9 


SSSg^S3£&^3S3^S^SSt^S@&S@SS^^^SS@ 


g 


SSS@@@@€SS@3&S^^Ss3:gSS&>@SSSSSSS 


^rs^SS^?^E:!2?^^S3sgSSSSSSgSSSSSSSS^a33S 


-«1 


3 

^ 


t£2£E^SSS^S?&£:!^^SS3S@&^^SSS3Sr^E:^?^SS 


SSSxasSoociDdDwaoabaci>a6S6acvaoao95 


00  ofo  3  00  oi  Oft  A 


»? 


^^^E:?^^?^SSS&r:^S^^@@@@8r^S2F^SS3§:2^? 


SsS^SSSS2SsSSS3S2SoSSSSgS^^SSSSsSSSoSoSS 


s 

I 


I 


I 


li 


CO 


00 

^10 


% 


o  o* 

So:} 


00 


I; 


C9 


1^ 


10 


rtt- 


1^ 


10 


eet« 


^ci«^««b;«5dd;5C5cg;5««t5««055g5g335«^j505g5og 


a 
II 


246 


KEPORX  OF  THE    CHIEF  SIGNAL-OFFICES. 


0 


0 
O 

1 


H 


Is 
I 


!^ 


So 


») 
^ 


I 


<1 


I 


I 


I 


I 


S 


I 


I 


o 


I 


■D 


a 

o 


I 


9tS^SS; 


•HS^MScScocSmnooeo^^^iSiSSS  1^3 ^9w  'meemeoMS 


9S3SS93SgSS^3&&^E^?gt:^8@€  :SS999S 


sss^3Ss^;;s$^sss:3:3S^^$9^sssss!o;s^^ss 


I 


sg@3ssssssss??^^^^&ss:s@@gss^s3 


to 


^Z^^9^£ 


i 


SSSSSfSC 


993S@6SSSe 


ssss^gs^sst: 


^OiHCbCbOOO 


$st. 


03  (O  S  ^  **-  **~ 


>t«t«t«^ 


g2 


gS3SSggSSg€ 


ooe*t«t^S33Saot.' 


S8SSSS3SSSS@@@S;SS 


oScBCSc*t>wwODwSoo6a65obttCk 


g2^?r^^?S&SS3^?£@SSSSgSS3S^^^S?:^S2 


SsSSSSsSSSSSSSSCSSSSSSSSSoSSSSsSS^SS 


nn^^^n^^^^z^^ti^^^^tz^^^^^^^^^^^ 


00 

So 

I 

1 

o 
a 

I 


I 
I 

t 

I 


SSSS^S^SSSSSSS^SSSSSSS^SSSSSSSSSSSS 


s; 


iM»^«i»t-«o»Or^w«;2;j«»t^ao«gj5g3g^^®g;25§Jg53 


a 


BKPOBT   OF  THE   CHIEF  8I0NAL-0FFICBB. 


247 


"2 

1 
1 


(^ 


§ 
i 

1 


9         •    *9 


I  K  -2 

C  9 

J  I 

I  i 


g 


SS38S83SSSSSS&eSSZS3SSS3ggSSS3 


>4 


aoQOwoowdbQOwaoodoaocBwt^Qoooot^SSaokCkSAaoAOBOoS 


gS2SSS:38SSS&Sd33:39SS&SSSS;;3SSSIS2S@ 


t«tot«QfOOD^33St«S6t*SBOoao^t«t«c<-c«t«t*t«to&aowSoS6faQ 


Syg^g5&SSI8g^g&3S8:3St^3SSS^^g2^E:SS 


ss 


* 


S393S9S3So9!;S9^^33S99S:3:SS^S9SSS§SIS 


$SS92S@^9:r^@Sr:^^£S^S@3SS6f^3S3^$:SSS 


I 


I 


I 


$SSSS^gSSSSE^33SoS$:S:99:^S99S9!SS^9^^ 


S93S$SS9993SSSSS3SSS9$S&3SS^ 


cSSSSSSm9»^SeS^SSS3&ScScSe!?eS^M$^m^^$S'« 


^39^$SS:32SSS:;;:^^SSS9S2SSSSSSSS&;SS@S 


o 
eo 


I 


S9»eSmcieeScSMS»9SSiSSS9^meQeSeoS9me9m»feoeo 


I 


€99!$9gS;293SS!S83SS»8!S9s$:SSS2t;39^$S|gS^4! 


:^SS$SSSSS2e9$^S$9S;;2^SS99U:9:;$SSS§$ 


88^SS^SSS3F:S;SSSt:^g:SdSS^SSSSS99S 


h 


& 


I 


SS&&S8^3S^SS:3SSSS3SSS&;8:oS;gSS@3gS 


s 


S^SSSS^^^SaSsSS^^SSSSSSSSSt^E^SS^S^S^SS 


o 
ee 


I 


6* 


S5S8S@^S2@l3S8SS$gSr^S3^r2?8;:8@@3SgS 


S3S^Ss3SSSSSSSeS5^ggSSS333sSSS?S3SS^E: 


I 


«De9'i«ifH*Moeoiomt*i-tMoocseoMiAOMi(»o^O|,«eo«orar««oc9r« 


»• 

^ 


wt^SSSSAcSAttACbStaSaBooSwooaowSSSokAoSoatt 


t 

•^ 


I 


^ 


oSSobOtOboaBSSooooaoSaowaoQO 


o 


t 

00 

g 

I 

•§ 

e 
* 


MS'>?9««<ie«0t«QOC9O 


3S2SSS5;SSSS?3S3SSSSSgSs3 


a 

p 


248 


REPORT  OF   THE   CHIEF   SIGNAL-OFFICER. 


I 

-♦a 

d 
o 


•8 

f 

I 

I 


o 

H 

CG 


So 


I 


•c 


I 


I 


I 


I 

I 


I 


eS 


I 


a 


d 

a 


I 


I 


I 


0 

o 

a 


nraS9^Ss'^^7^^^S'^ioS^^9^-9S^^^eQneo99 


F^ff^t«c«o^t«S^fr-*>e»*ft«^t^SSaoS?ooS8Soe»SoS8SSS 


aoaoaox««t«aoaoaot«t«t>t>vr-c*t«ioioot>c<-aesi-v«o<p 


£^?g;gSg^@SSSSS:g:299g@S9SSt^3SSt^SSi 


S?$ggS;^S3S^^SI$oSSSS99S§$$$;S9^'^'S:<i:S^ 


83t:SSSSS3SSS&{S^SS:!^^^S?£^SS;4;S$SSS 


^^9.^Sq3SS.^:;;IS$;$!^9SSS^«S9S^S^9$S^^S 


S5S@23S3sSSgSSS$S!SSSS2S&SS3SS&SS^ 


^SSS:;SSSSSSSS^^^S§$^{3$S9!^S^^^SSS;;?S^S^Se;;S3 


^^gSS8SSS3g:§SSSSSSS3SSSoSS&@S33 


Z^&B 


St^tSSSi, 


S^SSSSsSSSoSSSSSS^C 


s&99$s^?9t: 


SSS&SiSSSSC 


§^5*«SmJ?Ww 


sssss^sssc 


£5S 


sss 


9^^$!$S:i:9c^:ssS3S:ss:^9^^^s;§^'^^^SS$;SS 


SSS33S&SSSSS83SSSSSSSSSSSSSS8SSSS 


SSSSs^C 


toSStSS'^iS^ 


ss^sssss*: 


i-t94n^totot'Coa»9i— o-m-^»titet*ao» 


oeaoKocaoAotoooo 


S?iSicSeSMN^cSSMn 


o 
o 


a 

z 

i 

i 

a 
a 

3 


e 

0 

o 
el 

C: 

I 

o 
e 


a 


I 


1^ 


BEPOBT   OF   THE   CHIEF   SIGNAL-OFFICES. 


249 


•T3 


o 


-S 


^ 


IS 

s   2 

•2    S 


I 


«5 
5 


;^ 


^ 

s 


s- 


t 

-«1 


I 


SSSSS3SSS@S&SS33S@SSSSSS3 


sss2ssss»sss§8sa:ssssi;sssssss 


^ 

» 


^g|^$$39S33;^;;!9S9^§SSgSS9S;>i:3i:3:399Sgss 


Si 


SS2^^3?SS5^?SS?:^£3^S3^SS@^ 


iSo  00  S 


isg^^is^;i!3§ssQ^?s^§!SS:;i9s^^9S9999^35S9S 


SSSg&S33SS@&^tSSsSS8S3SgSSSgS^£SS?SSSSg! 


t 


I 


3 


B 

o 


■  ■   ■ 


(4 


5Z5 


1^ 


i 


s 


I 
a 


I 


1^ 


§ 

S 

o 

I 


S;:S;S^^S^S^8S3;SaS«$^SSSS9§S9SiSSS^$SS 


gSS3SS88ggSS9S8S^S8sSSS8S^SSS 


S;S?S^SJ?^S33SSS3S^SS9?5^S8S;S$SS§S^^SS^SS3S 


S;;:$$$9SSSSSSS!SSS:SS;SSSS^8SSS3@S6 


SS^SSSS94e<SeoSeoAf»9lA9m^9eqeoeoNraraSS^lSlcsleo 


SS9S:SS.f|S@S;^83SSSSr;&tS;SSSS3^^^:^SS9^ 


SSe???sI?S5<Se3sSeS?8HS?9??p5rSwS*R«WN»cowNS 


S8SS3^8S88^8238&'^8&S33^8SS&SSS 


83SS§98S9€ 


SaoSwSSaooo  w 


^SiS;^99$9€ 


&5;63^^^SSC 


i-lrHaOCSCP^ 
'^  ^  CO  CO  ^  09 


^8^2igS§:;gS33S39S36S8888SSS999S$SS 


OAflbdSdSSonAAwt^c^c*wattncSeto>39wo5obabSQ£oo 


@^^3^8S6?gS»^^^?^g8885;8S@8S88338 


SS&SSSSSSSSS^SSSSSSS^SSSSSSSSSSS 


SSS3?Sg8gge?2gggS?:j:j2gg2g2gp!5?2S88S?2S 


r^  i>4  ^i  rH  ^i  rH  i-^  ^^r-ir-i         tH  tH        r^  iH  »H        »H 


t^e<ico<<'*ecD»*aoe»o«-i(Mrs<i«iiA«etoQoe>Q*H<M 


SSSSiS3SgSSS;3 


I 


o 
o 


o 

Ob 
A 


a 
si 

n 


So 

V 

>y    Si 

11 

I  § 

II 

•s  e 
1  § 


•I 
I 


1 


I  ? 
Pi 

e 


a 


5  I 


0 

a 


a 

I  ^ 

I 

* 


250 


BEPOBT   OF   THE   CHIEF   SIGNAL-OFFICER. 


0^ 

0 

a 

o 


O 


5    o 


S 

9 

^ 


I 

H 

CO 


00 

s 


g 


4^ 


SSSgS3SSS&S@@SSS$SS£3?S&S^eSgg^ 


6SS2S?S&^SSS2^gSS8&2£r:E:E^»:^3^&SSSS3S?5g 


o  o 


I 


'38SSSS8SSgS:SS3S9SS3gSSS@SSSSSS3 


00 


— f ^ 


mS 


<1 


9SSS9SS$9SSSS8S&;S^^^S88S3@8S@8@ 


J 
^ 


@SS;S{SSSg3SSSSSSSS@S^?^f5r2r^r?g28S 


o 

8 


1^ 


^$S9SS3SSSSSSgS^9S9$S99Sg$gSS3S98 


ssss9SS3gs^S3s:s;sssss;sss@$s&3@@& 


eo<a 


I 


;s^g^sS3399^S;;!S99:3:^^§|gSg9SSS^^SSg^ 


:2$9$992SSSs3:;sSs3^9SS9&;SI£SS^^:$s3 


&& 

c**** 


I 


9 


SS33SSS!S!;S383$3S8«S$SSS8$!$!;9S!;: 


I 


SS^S9SS39S@9S8S^9$$SSS2SS9SSSS92S 


O   I 


I 


gSS^S^gSS:;!S9^9S§SS9SSS33SSS9SSsSS:^9S 


lo^^S3g^9$SS!SS&SSSSg£SS3SSS338£9 


s 

I 


3 


32SSISSS23:^^9$SSSoSS^$SS@SSSg9S^S 


@^8S^SS^^8S;SSS3S3£sSg@3&^@S@8S! 


e9 

Is 


o 

8 


a 


88^8SSSS@8SSs3SS838SS8!SS:SS;38S8S€ 


o 


CO  CO  t*  Oft 


^^88i3gE£:^&8£gSS^8SgS?^SS8£:S3^f2S 


I 
I 
I 


3 


^S33SS?SSS^SS:r:S!:S3&&S3SSg;:E!33S 


ooooe*t»aoaoooi»t-t-t-ooxt»aot»aoe*i>t-t-«ot»fr-t-e*i>t-t«»t>» 


o 

IB* 


I 


aDQodototoOonabSoDooQCwQOxSSSS 


aoSxaEooSoSSS 


CO 

rH  do 


Sg^PS?288S?g2g!p!S8g?ffS8?SS[:S^?SSE3Sr: 


SSSSo^^^;tSSSSS^SgSSSgSSSSS3'c2SSoSg';gSSSS 


g^ 


g 

o 


a 


fHMeo^>o«0i-«xa»OiHC4c9'^in»t<-QOCftO<-i94ee'^>ner<-«pa»Oi>^ 

r^  r^  r^  .^  ri  r^  «H  1-4  •-<  v>  71  t'4  74  :>1  C^  C^  CJ  CJ  ^  C4  M  CO 


i» 


BEPORT   OF  THE   CHIEF  SIGNAIi-OFFICEB. 


251^ 


rs 
o 


o 

1 

■s 
I 

$4 


I  i 


I 


I 


H 


So 


9 


I 


:^ 


I 


I 


h 
^ 


% 

5z5 


I 


i 


4 


5 

0 

O 

a 

'I 


s 


a32S8&SS8S8SSSSS&igS28333SSSS8r3 


8zssssssi;s??isss$&f:ssssssssis3ss 


I 


I 


S@S8SSSes8SSSSZS$SZS8iS@SSi8S6S3S3 


S2S3Sgt:^33E:rs^3S3S@@36^S?2^gSSSSg5SSgSSS 


S 


$^^:s:9$$9:3SSSSSS99^$:g£S^sss&sss 


SS3S@SSS:gS^t:^{:23SSSSS8SSSSS{^E:^SSE: 


;;;;:2SSoS&^:$9SgS8^99$$s;$;ss:3:^sS9299!$ 


9SS:g9Sc^l8S@s:lS^^SSSS@eS9SE:99E:^SSS 


%i 


hi 


hi 


S&ScS93S$S9SSSS9S3S8SS^$9:;;lSS!SS 


i 

^ 


^^^S598SS6S@SSS:3992SSSSS§SS9S9S8 


Ss2SSSoSSS^S^^$3&S:3:SSSSSS9:SI4!2SS;gS9:;!gS8S9 


3 


S^qiSSSS^^$9SSsS:^?$S3SS3SS:gSS:SS^S 


SSS§3:89cS?SSS^$^9!o;S^S!«:$^^^9:3:^:3$$3& 


I 


S3:$SSS9SiSS3S&:S@S^SSSS9g99S:SSSS9 


3S^S3^$99SS!$99S99ISSI;999S&SS3S:3:$9S 


s 

> 


Si>SS«@!Si>^«d9So««^SSSS&S€&&SSo2^ 


S^SSS&SSS:gS;SSS38SS8t8SSS9S3SSSg3 


{3g2?^SeS^g?33Sg2SSi$^S^S5SS^^S@^?g{2 


E2SS@S36SSSp:p!SE^S8S&&33SS8SSI2S&^ 


I 


SgS^^SS^^8^?^SSE:^SE:SS3S3g&^?^^SSg>^^ 


{sr2S2{S88^{3S2i2S3^?:E^^Sr:3?i^r!SSS!{s;^S2??^2: 


c 

s 


E^c^l^dbwWvaSl^oowoootwBoowvAQOaoSDaoUaBdwSowQQodo 


?l:^^g^@SS^g^SSS^{3g>SSg^^§:;2tSSSS^?^SS? 


V 

d 
> 


3SSSSSS3S?SSE:SSS^S2SSSoSSSE:S?8SoSSSSoSSS 


^e9C9'<it/;<0c««AOfHfrm^io«ot«ao0»o«^ 


^9lMc3c)PioifriSSmeo 


II 


2. 


1^ 


|g 


CO 


II 


%g 


n 


a 


252 


BEPOBT   OP  THE   CHIEF   SIGNAL-OPnCEB. 


a 
o 

1 


11 


•5    H 


^ 


s 


S3€;^^9;SS^SSSSS@3l2Sg3S?&SS^r^^ 


eoeot-^Mr* 


t»t*f-t*t* 


«l 


8S^SSS8?S^SS^?t£?^SgSS2St2:^53sSS3SgSSSoSs3S 


p. 


e:gss2esss3ssss3s^s8s&&ss^^s3s^3ss 


I 


g^SJ:SSS2g8ggSe888?gg2^g?2?2?2?SSS?aSS 


C39SS^S^s$S@8S@S@SS993lgeSSS2SS33 


8@33S@S@3S3&1S&1S$€8d8i^^^?^?^& 


r*t>t* 


^SS9SS9SSSS8S3S$9S$9SS$9S^33SSSi 


H 

CI 


SS@S:gSS8SS&SS&8SS3838@3SSS&Sp:8& 


I 


$q:9%fS?&^SS@9S^^^^9?($^3SS^$%SS 


SS$!:!;!;S8SS3!;SSS$SI89e8e8SS$9S 


I 


H 


S$S^elSSS^S^9!g99^SSSS99S9^^S3sS9&S;S 


9aC^3^§$S$S&S9S689^$S88SSS@&;;Sd9SS 


I 

9 


ScSSiS^S9S:;ts;ssss$9!S9:sss;s9SSSS98^$89S 


:d9988&^SSS&;S@&3SS6SS;3S&;SS8S328S^ 


.a 

a 


I 


88s3S8S988$9^!$8!S8»S9^^^;S8^S:SS^S3 


cs 


^?^&^88g2^&S8^3S3Sg3S;88^8S882S9 


I 

s 


S8S>:S&S;&3S3S3&SeSSSS83S3&ZS!SSS8 


I 


l:gSS?:88^^?^8SS^E:^ESC?E:^88£!r.'8;^&?S^ 


a 


?g2^8S^E:^8S8^^^?^^^S88&388t^g^8^8 


SSS?.SSSS^S&SSS8Sa^S81^?:?:^S^&&f^£:8SS? 


00 

4 


0 


i 


SaDaDaewOfOaDaoaSaDaowwaoaoSvQbwwSoowww 


S??Sg?2?2gegg|2li8gg&|:gf2e?2S?SgS8g?S^ 


BVwwaBaot^c^oOaOWwSSwWQOaowSwaOcswdoaoQOnSoSaoao 


§ 

a 

o 

I 


»«""*»'-«*sai!232SE32gsas3saasaa8s 


§ig 


hi 


h^ 


ki 


09 


I 


k^ 


CO 


II 


09 


O 


^ 


St* 


h^ 


a 

1 


I 


EEPOBT   OF  THE   CHIEF   SIGNAL-OFFICER. 


253 


•8 

.3 

■•a 

§ 

X 
I 


I 
I 

I 


SI 
s 

I 

EQ 


«6 
So 


I 


I 


t 


I 


t 
3 

I 


i 


I 


I 


I 

s 


i 


I 


I 


I 


a 

o 


sss^ssssssssssessssssssss^s^^s 


8SE:S;:eSSS?S3!!^?^SSSe;SSSSS^S^8S3SS3 


—        O-O 

6 


I       886{SS28S&S8S9$99S$2SSSSS9S8£3g&S 


S^t26@SSS8S&2StgSgC}gS8{32S3^g2|2^E:g^S 


I       9S^99999SfiSSS8S$^^9262gS&SSS2S 


I 


SSS9SSSSSS82€f32Sl3SS@e&S|2S@6^SS? 


889SS99S99^:3:9$99;«9^9S»^SS39S:StS$ 


I 


^SS9938^SS8S82^SS9SS!SSfeS3^SgSSS 


SSS;CSSS8:$:3:!dSSSSSSS:;iaSS:S993S;SS^^ 


I 


^8SSS5998S:3999$Ql;S$S9SSi899«SS 


a8?SSS?SS;?;8$SSS9&S«S3S5S99:«!S(?1^9^SSS3S 


S^S^38*8t5;98999S^S998SS^^9S899S89 


SsSS9S9S^SS999g9^!;S89988IS3S93^Sor; 


I 


S39S3S9!;«9S9S:StSSS:S:3SS9S9^9$:;S9^8 


$8998889S;;i88899S89SsSa^SS22;2$3S 


28SS£8S3869S8S838S9^98S888SS3S 


&8S82S^388S:S8S88SS88S9;g&!S88SSsS8 


I 


^SS{:SS86&8S3«8fS^86?r2888&S8S8&38 


I       !£S888S88S8^e88888«22S288S8&^i8&; 


SSSgsc:es?8?t£??s:ssi:sSC:??SS5^{:^S:E:^?:s!:£^ 


S88838?E!^^^PSE^^estS^i:p!£^C^S^?^l^^^:^S? 


?ESt:&S38sSS;S338SS{iSS838SS8S8S8SS3&33 


8S38388S8388SSS^^S;^88&888 


Srlf! 


I 


S8^^88r:?S8?SS?S:^?S«£^?t!l?SS8S2£SSo^ 


•HC4eo«io«Dt*ooe» 


saas;!;ss&s38s»a3sss;ais3!s 


II 


hi 


I 


o 


%i 


kh 


s^ 


li 


h 


li 


5i& 
St* 


l!^ 


•      i 


a 

4 
II 


254 


BEPOBT  OF   THE  CHIEF  SIONAL-OFFICEB. 


I 
I 


I 


■s  3 

|-| 

"5    OQ 


i 


^ 


g 


s 


I 


4' 


^ 


I 


! 


I 


I 


I 


I 


i 


I 


1 


s 


5 


oSoiwaoSaOwS6d>SSSSAA89So6  ^ 


e^rH«0«OCO«D     i^«D 


SSSSESS8SSS 


i 


&s 


Sg^3l8g@@^SSSPS@S?:SS^?^@6S?SSe 


ttwaDaoa6c*vt«nt*r»aSwoooSSaoao8a5SSooS6a5S 


s 

> 


3S999:3S@SSS@3gSg?SF:g2gS^S9:SSgSSSS 


aosoSt«wt~t«c<*c*oioa6wSQCo8oaoaDa6SwOQSS6^t*co 


S99$^3S@§$S^^S;8gS5SSSS^9 


S3939S 


S^E^^^S^^SSS^^Er^SgSSSSS^g^SSSSSagsSSg 


;;i9SS339:39S;S3§S^9S:^SS^gSfi§?99 


I 


§SS8@Sf:^8&>9S^^33^??^^8€8 


99 


ISS 


§S33S;^!S<SS$:3::3:$3S3S939gSS:SSS^!Si;S9S39§S 


i 


SSS;S^!$SS9S;38SS!S&S@^SSSS@SSSS^S^S8 


S9S9SSSS!S9:3S9SSSS3@S3!;S$S^99S4!3SS;S 


I 


|9S§SSSS3SS@8S@S^^S&S3gSSS&3S:S 


t^«?r 


SS@S8SS88^9^:SiS&SSSSS5SS93@939SSS«S 


gSS^SdSS8SS{^E:?fS^^^38S3^^3gS8$99 


^^S3S^^^E:^?^2SSS8SSS^3SSSS@^SS68SS?S8 


I 


§!SSSSSSS&SSSo&SS@^S8!838?8SE:SSSg$! 


cpaDaoaoc*896a6ao^aoSSQOo6SSSF>t»i 


S^tt^S^S^SSSSS 


dScSSdkdbaowCbdSdtoctObdSdtAfltaDQD  ^oo  SQaoooaoSooSS 


I 


SSSSwaSSWooooaoao 


9  9  oflkotodSdtodoSot  ^^ 


I 


00 


abooobooSoOwaoooaOcooDSKaDab 


obACbSttootSSSAbtdkeSSdicSS 


i-ie4CQ-4)io«oi<*waiorie<im'<4>io«Dt>oca»o<-«iNe>» 


1. 


«  o 


•500 

!l 


"2  - 

si 


a 


Old 


§1 

9 

is 
I* 

I 

H 


3a 


EEPOET   OP   THE   CHIEF   SIGNAL-OFFICER. 


255 


00 

So 


SSSSS?^SSoSSSoS??SSSSoSSSSSSSSoSSSS 


I 


^  ^ 

i^ 


S^S^&SSS^S^S&SSSSS&^F^^^ct^t. 


^TiitDQOv^eqgeo 


lt*fr» 


I 


:SSS^SSSSoSgsS^?gg2&S^gSSS§SSSSSSgSSS 


8^SS$3!;g8@33SSSS@^SSS&S^^33SS&S 


^i8SSSSS^g&S?^SSr£^SSP!^3S8sS£:sSsSS3?E:^ 


I 


I 


I 


I 


I 


»; 


^ss^;^9SSSS@3@&;SSS;$9S:sgSSS;s:§SS@S 


»> 
I 


@S^SSSE^iggS?^g^SS?SS^St:;SS^8SSg2??S 


:$^^S:;!;;i9!SSSglS9:ss;999$$s;§s§$99$9 


SS>SSS;SdSS3S9SS:2gS€S33&S@3SSS 


S9S^^^c;^S9!S:^§^9§s^;;!99SSS9':S:$$4:3S9!Sis$ 


:3SSS$:399!SgiSSS83SS3@S3SSSS@^gS@3 


c 

s 


ISS!s;S8$S999:S^9S9SS;2sS$!SSSS^S;SS:3^^ 


^ 


393SSSSSSS&388S8&S8SS8S3SS£SS&?:S 


@3SS3SS;£8S99^^9SSSSSS8SeS:SSSSS8 


2£83S&88^s:;d!§8e8^|2^&6888g833S8&9 


5 


&S:^?8SS838SS&>8S88S8t:^8;SSSS8@S8S8 


2?E?S?9£?9?CJS?£?!PPP'^t"(*SOt««B99<HO<-(«ei9rae4'H«*-tcio 


2.^ 


eo 


II 


hi 


coo 


o 


l§i 


li 


I 


& 

(£ 


<1 


I 


I 


t«t«8l>l«t«^t«3t*t*t«t«^t*c«t«f8S&8388t«b^t^^& 


I 


Aodbwwaookwt»aoaoSwOOo5mo6Sc»t»t»t«i«t«S50t«aoobt« 


£TS?^^S?!^AOA:«i^Qor»iQeQ«ocDioe4<-tiAce«o«»ao«Ofc*t*io«oao 


38SS»SSSSSs:8sScSSoS88SS2SS3S8S8S»S»SSS^ 


I 


SSSSS336SsSScSSS5S£SS8SSSS88SSSS;SSSS 


^w«^«»r.  00  o»o;:jg«;5«5»5. 252^^353  25ggj5gg5gg 


hh 


CO 


^1 


o  o 


a 


I 


I 


256 


REPOBT   OP  THE   CHIEF   8IGNAI.-0FPICEB. 


:^ 


0(5 


I 


I 


t 
^ 


i 


I 


I 


■ 

I 


I 


I 


I 


I 


00  !-•  1-4  o  ^  eo  94  e>9 


I 


I 


I 


SI 


I 


I 


■ 

a 


I 


I 

a 

o 


Oi^e^e<a«ocQMO>i-ii^o»coe4oe4 


«»'*b-eoeoowiHa»eoioo»oeoofWi-HiOi-ic«^iA»oiHM«Nt«iH 


OBO»a»oasasaoo«M»c>«o»MOOo«t»oo»HOft'^^wo»«oooo 


ot*i-«e-o»o>oooot*eoc«a»©t-«o«eot»e«o»o»oo»HO»oooo«»H^ 

I  I  I  I        LJ_U L.] 


ooaoooP9N©^Oft«o»o»^a»'«»^'«»oo»-ic»oo»»Ha»'*oo«o 


III  I  11 I  I 


»0000»»-lNOOC»OeO*Ht-«0»-tiHiOeOOt^«t-iHC><^rHeO»HiH09»H» 


04 

CQ 


|g^s^sl9Sl^^^si^^§$sis^^9Ss^^^^^^^^^^^^^^ 


'♦iHefti-l^»-l«iHiHi-HHi-l»-IN»H»-li-«iHOf-H»lO«Oi-l'*OOr^«ei-ieO 


e»oci©»o»-(ooaONOOOii-i»o»-<t*eo©«-<or-ii-iiO'*e*0"<#«*i©o 


©C«*HIO©©r-t»iOi-IOOi-li-l«»H»r-teOi-t©r-lr-1-*aO»Hi-i©^rH»t-l 


©eorHoeot»c»©oc»i-<©w©«««o«'*0'*'®»'5^*®'*"^'^'^® 


&;^^ss:s^:^^^^SSg^4s;s':^^$sl^:£^:fiaf^^^^ 


J  ^t-"*»i-(ft->©»-it-»iHt*©aoa»©cor-«e«ooo©e««b-ooiHoo 


t«-t*e40t-tHt-t-ooe«o»ootHr-it-b»c»ot-©©©e««ifteo««e^t» 


r-l-^WOJeOttf-^NOO  tH  ©  rHe0«C0iH©©NQ0©'«l'»O©»«©©O»©'-l 


©t»©t»t-Oft*oo«©i-«©«ot*t-»HiftOi«t-ci««o»t-eot*«r-» 


1^ 


flO 


m 


I 


I 


I 


i 


a 


v-te4co^u)tst«Qoea 


S;:iS3i^S5S2^?;8RS§SS5a^8S 


1 


I 


REPORT   OP  THE   CHIEF   8IGKAL-0FFICER. 


257 


a 
a     w 

C       o 


S 
^ 


I 


s 

^ 

s 

-< 

1 

Q 

< 

•k 

H 

s 

u 

3S 

§ 

;z; 

2 

S 

92 

1 

Min. 

'MOO-*C<lJ0O»3-HX»f5S?JOO'*t^?S5^i-':wOM©OO»»C>lC<l 

■                 1 

1 

a 

od  .H  c2  «'  ©  X  »-i  »rf  30  ri  cd  trf  1/5  o  rH  1-;  M  •*  «  o  od  «  H  ao  irf  irf  oi »  O  C9 

1                 1 

j 

•^ 

Max. 

r-  tM^  r-l  <.*  i-  1.-?  O  ft  «  I.-5  1*5  -^  l~  ifi  M  «-  I.-3  QC  »f:  M  «  «0  »»  'I'  •*  i-H  lO  t"  00 

1 

• 

• 

ee 

MXoosi-ixi^xrioia-^oat-f-iooixt^owxooaiCJoasG 

• 

i 
1 

■ 
« 

s 

o  1"^  «  r:  X  i.-^  r-  f-i  o  t-  n  as  1*5  -^  i~  li^  t'  i^  Li  >"  1-1  ri  -^  »-i  »-i  «  o  cc  eo  «C 
c:  »  o  X  s  ?i  M  »  «  a  ^  t-  ri  o  o  '*"-<  3J  o  i6  ac  r-l  » t»  la  1-^  CM  o  «  1-1 

1- 

X 

> 

i 

1 

1 

•     1 

:    1 
LI 

"    1 
Min.   Max. 

?i  r-  i.-s  »r:  o  »  ^  r-  — 1  X  »-i  .-1  3  c^  w  »-i  i^  o  1-1  sM  X  M  »  c»  »n  »-« to  •-»  ^  o 

«5;g«^i(SSJ^§B35:JMJ;5S:J555;gSStS5gijt^^SS^ 

^Mfc»r'.c»^o^^-^-cso?^a6«^'•^-^>I-l»M^5t^a^5a3>a»oo«c 

1           1                                             1 

^ 

March. 

> 

1 

1 

cieeM»Mift»-"5J'»«»'^Xf<'i«oi?:'tr-iTt.xMM««i--7Jt^iao».'5i-^^          ft 

1 
1 

Febmary. 

i-u-trt  —  cjcixoxr-orJX»'»»»»i-jaoa4aos>t«»M 

•       «••••■••••■■•■■••■■•■«■*•«        ■ 
,.H  .M         rM  f-4  .-4  ,-4  _i  .^                ^^                ,^  ,m  r^                ^M         rH  «-H  CQ  r^  74  r^  iH 

III                      1     1  1  1  1     II     1 

^  -*  »  «  ^  »-'5  r^  i-^  Tf  ?i  o  't  1*"*  «o  M  X  -M  IJ  f  »  3i  ■^  irs  ir5  CJ  -H  ^ 

- 

— 

•-I 

a                               ■ 

1 

January. 

Max.    Min. 

1    1        1    1    1    1    1                         III                          III             III            r 

1 

:    1 

■       1 

?1  If?  -^  Ci  X  fC  o  la  •^  O  »  •*  •*  5>  X  M  1*  O  -*  CJ  «  »  M  M  .^1  M  ®  ■«*  »o  •»*•  ^             fg 

1  1                                                            1 

December. 

Mill. 

c«9r-xc:^»^CJt^yixt^-<cst«MiCinxoor5X-H^ociio««io»^ 

i>  rJ  irf  «»  o  ifJ  .-i  si  •^  s>  a6  rf  1-5  »«■  ri  i-i  00  ^  ^'  »■  c<i  ■«*»"»'  ■>*  o  74 1>  a>  x 

t.^  1-^  ?0  r^  ^^  rH               r^  »H               iH                     »H  •                  r^  ,H  CM  5l  rH  rS  rH  ^ 
1                         1                                             1 

;     1 

» 
> 

1 

Max. 

'«*'C>J-*t'-r^r9^ri'*'»*5^"*MtMX»Mi-l«-*-*T10»0»«ei9t*r-ICMe 

1 

November. 

Min. 

O'*i->i-ib-a6»3»'-'O?^a?5a4OOr-««D3»X«0t-iftXO«tHO0» 

1 

r_ 

1 

Max. 

f-l«X»^<-'r3.'^««^^i-'>4IOi-'«-»l--aa>'V'»»OD3.-li-lCQiOCM 

s 

1 
1 

i 

• 
• 

X 

eS 

XOOOi.'?M'n'u'iOO»AC'*Or-iu:S-*©t-l-.C»X£>'*CS»c3>a»a6riX 

1 

■ 

_-i        o 

1 

^HM^^xx^^»-lro^s»rt»c-5M^o««-^Ort1-loo»D5l^^^^c^^XtH»««»- 

1 

bo 

September. 

Min. 

■*>OOXCMOOMM»0  0©©iOOOOOift-*CMXOin6i-IOOO?0     ■ 

1 

«• 

► 

1 

1 
1 

Max. 

M««»-lW-1^:»A^o«co^^«wx«««xxeo-^^^^^co»-l•OMeox    • 

1 

* 

1 

C 

a 
be 

0 

• 

OX^tC-«s3;i©U>-^Xa,74iOi.^3iAOXf-i©M<e9»XOXX©3»X 

■ 

1 

n 

1 
1 

1 
1 

1 

«  — 1  Jj  c-  1-1  ,•;  .-;  .-3  rf  JU  ^5  .-o  «  -a  F^  «  .-o  CO  «  o  «  «  rs  lO  «  n  w  »-i  »o  X  r- 

1 

1 

1   1 

• 

1 

Min. 

OO»SO9OC<IO3O3'<«<L'3C<IX0»OO  OOia  X9C400XO^Tfi'<» 

I 

■ 

Max. 

c»Mco«."Crti-i»at-i-iiA.-i?i«m«o«Xr-»cs«-(i-ieo'V'-<co»fteoMt>- 

• 

1 

of  month. 

;  d 

1 

Day 

l'I!!!.iII'!!!''.>.I!'.J*'<I'!-            * 

:         g 

i      Is 

^c^w^-i^t^oddo^Hrjegjjjggt^aocbg^^rj^ogg:* 

17  SIG 


258 


REPORT   OF   THE   CHIEF    SIGNAL-OFFICER. 


a 

a 
o 

1 


;i 


e 
g 


^  o 

•5    H 

S     OS 


ad 
So 


So 


« 

3 

c8 

kH 

1       '^ 

1    .3 

■ 

^ 

« 

:^ 

1       H 

cvirn'5gei-i"«««aocs5'i'*5«':xt~?ixt-i>S5-*»xx?ixoxr2'y3t 


t-e5i5<*'5te30®^ffl»«'»*'t^acS'vxx-}'gHCS»t-rtrt9SS 


o  o 


;^ 


^ 


§• 


1 

••-I 


E 

• 

•f 

9 

b 

>^ 

a 

& 

a 

J 

!j 

^ 

a 

t-pxxof9«-iooi-i--o«-it-«7»»H5jcOi-iOCicscs^xr<5?ir*«-tao 


lA  ^  I.';  c<.  t-*  3  <>t  o  L's  S  cc  lA  >?)  ifS  t.'s  3  L.*:  t.*:  lA  i"!  o  S  «9  o  ;&  S:  e«  i>  to  ;o  t« 


x»'5»?ii'ft-»ftr<«-i»xwoxp'^»a6p»?i?S'^csr-?»»ftQxx 


optoe3i-2X30-i»55»»5  0M'f-tfHroOi-tw5t-.Mtot-o-H£joQ 


o  M  "*  X  o  o  b«  ^o  «fioaQ^i^-^cso*^oxo«corop»HNro^ 


a  9>  n  X  p  ?<  e  j^x  t-MXi'5»rtp?3rep©»^o?i»®5>ir»»rtxo 


W  t-«  (N  M  ?«  M  N  r»  .-•        M  N  7«  M  ri  *^  ri  ?1  M  ^1  «-•  r-t  '^        «  »H  C>i  ?1 


tOOSM^«e»^^r-l^l««»t130p»«P»-"?5t*M?Oe9»-'J-troX?9 


cj«'*xc9»'^r-ir»c>ir52iO"*"*Ort?5Xji»X7i?^®ro-*rxt-cit-.o 

i_i     L _.. 

5«r3«*r-i^«riO'^t-t-cit'toO»o»osxr9»toL-0't^?io»^'F^ 


a 

P  o* 

Is 

lO 

&s> 

lO-* 

1 

t* 

i 

ra 

• 

^ 

■ 

o 

s 

>» 

a 

'3 

g.s; 

^ 

■on 

e 

1 

S3      I 


a 

8 


.a 


<S  I  I 


'>tx-*?iX'F^«'^ro»'^x»»«s»x-^'*'rjxo»xi>xp«P5i.'5fcxo 

^    I   J  . 

t-t-t«-«5'^i?5'«*'t-?i»^»-i»-<-m5pxo«r9'*w-Hi'5iF^-*;Crt»ao»H 
lO  -^  ^  N  N  ■«*-»"  o  li^  o  »  L-^  i'^  o  »s  !>-*  ^•"(••^eirai's  ■*-»«-%  ?»M»-i^M 


o  I 

to< 


^pxt*»u'5^50oxx-*o«?^f^3r^a■^x?^^J^1"f5»^'sar^'^ 

..''_ 

t-ip^-t^l'7t«-<-x3>O'tM30Xr-i-j;S>»»rtt*'^p^?IX-^Orit- 


o  o 


t-atot»e>u3-(awc^ox'*3Qcjr*ot-^rtwo'^MMO«pi'5ji«<^so 
eo«csi«^f3wrtM5siM'^r9rt?»rtc^nwrsff»?»jort?9«MM»-ifi,p-( 


f^t^iH 


to^xp«*t^gpMO^or-xr5MM»»-H»»HCD«ct«.cppc?o-^«0 


s 


u 

a 


« 
3, 


^ 


a 


•^■*^^'<*'*^5'*'»«5'S^«#cos?SS^M?5^W'*Wf5-*rjrt 


i      09£i 


«oiB«o©»c»t-L*b-xa6t-o»^o»»t-t-x^-t>-t-3i-ioWXt'0 


I 


i 


I  a 

o 

'IS 


t«»2  5Pxxx2ie>^ooxt~r^»^-H-*o«<»i'a».iQ5t-a»SS^9e« 
eoxxxxi'>xt«oxt«t-t>t«t'>xxocxcor»t*xxxt-«xxaxr« 


a 
o  o* 


a 


a«c<9<-i9<&otA7f>^ao9^ai';apt<-a«poo?i^«ctopt««-( 
t>aoaaaaxb-ocxxx5at-aci-xi->c*xSxxxxt<>xaxao 


o  o 
»5i> 


a 
o 

B 

o 


'«••«■■•■• 


a 


^^1eo^o«t•xasorH94e<9'^'>no^^aooss»^^in^'»o(e^«'cea  iS^ 

rHFHiH.-4rHi-lf^<Hi-<r^?4S><riS^C4?lC4C494?inC0  KM 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


259 


9 

a 


•3  ?552i2^?*S-S«2\?S^^"S22J!S'*^*i®=5'-"3  5£l3="5C»«M 

I     ^      I     I*  »  »  ''t  o  «  n  1*5  »•:  o  »^  o  i*:  o  »  ;s  in  »*:  »  lO  ""S  in  i-t  «?f  :i  i-  3  ;d  t^  t- 


^      I 


«8  i:!5t-»»2C2pt2»2  3Cr2»-2?5f-«HC'i7^Mxaoxoi5r3'*?5TJb-'N'*u5 

1^      I 


^      '     « «s  i*;  i^  lo  » «3  o  o  «o  i.'^  ^  I':  I*  «  3 1":  » t-  »  1(5  o  r- 1'-  h"  i>  3  »  «  o  t> 


o  o 
n  to 


00 


S!22222S3?2S^!S^iJw??2<>«0'M®Map»ao«x?iML-a>s^ 


m  ift  ^  irt  i«  'T  i<^  o  2  3  «  »  I*  <*  I*  »jj  I-  i^- 1»-  o  3  so  c~  »  »  "i  '?  lO  « t^ 


2?2!2£2t:^'?3^%J®f^2*^'-'3>o«b-»t-r-x«oxxk'?op'*50»'5«o 


CO 

l>-*:j'-4»t:«0'^ri^tTnO-^p?4K<i^(OCOtftOGOCOX;Si-lSQOS^to 

tn:su7'«>'7i'soc3»ir)Oi^'^^&u'5'^-4<>H'^-^'*rSco-«co5^9^V 


o  o 


t-N-<r^Xfr-Xf5<oi^«-ix«*p?^i^'^o«ox«0'^Moc»^to 


o  o 


•3  03»<Nt>-'>ii«'«j".-pc'it«-i3eo^^«'^oc^eoto«u55>«Ma>cso?i»wt-x 


t;»-<<OJ*5».trti-(i5«'5?1^»ftO»0«*»r^MO>MO»l>'*OMr9X?im»'»*i 


Q  o" 


lo- 


M  M  •^  »o  -t  rt  ■^  w  « »n  lO  » •*  ifs  «f5  c:  ifs  o  ^  to  o  ic  o  in  iS  ^  'Sh  ^  ^  ^  w 


o  o 

4 


T^  '^  le  '■t  -^i  ^  ^  -^i  «ii<  '^  o  u5  t.t  I.*:  o  o  •«  '4'  o »«  f  o  lis  is  -.ji  5?.  rf  ri  « 


5"?^ 


1 

00 

I 

t 

H 


?q 


00        I 
r-t 


ifi  15 


§^S^.ts§&'S^SSSg3SSSfS?.'^^2§.^S§S3SS^SS 


E-'*i*©QoaD»waoE-iN!OWM©t-»Mc^?geo5^?i^oooMO 

«0t*C«t*©©t>b»43©t»t^XXX©©t>l>Or«(XXXC<-t<-t^XOC 


?.l 


..§, 

-*«© 


t<-t«o©o«©©©oto©©©Lno©©»S<eSSi!§SSSQSoS& 


H 


^        I       Xt-t»t-QOXXXXr-XXXt-t*t-t^XXXXl*t-t-XXQO«t-t^X 


CO 

o  o* 


o 


iHMW'^cist-xes©-^ 


a 

ei 

a 


"I 


9'^rie;;3'^iO(Ot«xe»©^^M^tncet«xa»©'H  ^m 


260 


REPORT   OF   THE   CHIKF   SIGNAL-OFFICER. 


•2 

o 
O 

i  i 

g 

I    a 


1 

I 

I 

1 

§ 

I 


s 

I 

EH 
< 

H 


00 


• 

?3 

^ 

S?S5ttf3;t.^St^[:t^t3S3^'?iU£2S^gS^gSoSg2g  : 

jZ      '     ir5iA^ir;?^3»iS-«Tr^^<^?SSi^^&Su{3t^SSS^!i!i^iA 


%' 


ifi 


^     I    t^xt-<i©i-i-i^Stt53»ft.scsa&e<-3e4tit-i?ixt-S-Si-:5cf:S     , 


e5« 

o'c' 

^'3 


c*^  •"  ti  %'.  lit  i~      If; 


•  •;  L-j 


i.*; 


^    1    £    I    ^^*i5^5'4S?SS$t:3lg?:':;5fciSS3S3SS?SS§SSS 

•c    1^ 


•ri 


S    I   SaSSSSSSSSS?iS«5p[:g{2geggfiggSgf:^ 


o  c 

:9:| 


98 


&'3:S3;!^^§r!tt3isi5?^39:;;5S&*i;:gg^gP3SSS 


i-t  o 


^^^^2S2^f,';$-;^S:;fjgS;%^'^:;i;S^^S9^'j:ieSSf:|^ 


X 

as 


o 


t;t->c;oc9909(x?i»AQi-i3siAS»^;'ix^oa»«o>Heoi-i» 


o 


o 


r  C4 


la 


\n 


o 


3    I    !5SS§fe?«?JSg?^S§;;J$«5255:SSglg§5§SgSS^gS2§ 


SSS^SSSS?;S?S5S55S&BSStgiS5S£??i55i5^^' 


I  00 


§ 

o 
5Z5 


.9 


S!3!322St*?3»'5'©rit"9*5>oot-i-i»-iXift»-ioo»x»-<as».'5'M'*o^ 


ts;gSI3&9SS3^$SS&SS2SS3S:g.'SS:SSS$$^g 


13  •♦ 


5 


iC 


I    I    g38!^9:;i$;S^S$SSS$.^9SSS52gSS9$9^g^^S39$ 


H 


3S£^S3S3SS33i3?^3t2S^S^SSg&SSSc^gSS 


ki 


a 


I    j   Sg;SSSSSSSS3S&3&SSSSS:§:S:gSS3S2Sg 


I 


88Sg2??3?2?H^l:{:gr:gS8SS:Spije:sssggSSgSS 


5 


^^ssss^,tsissr:gS33ssssigssssss&sr^& 


5SS3SS3§gSoSaSa§S3Ss3?^^SS33SSoSS?S3SoSS&S 


S^?2S?gSSg?2BSS§^?^p:SSgsss^?s:r:^l:S?: 


SS38SsS5cSSSSS§ggSSSS':2^^?*^^SS§gS':2SSoSS 


o  o 


a 

e 


r-(e4eQ'^tAtot.waOf-(s>QC9'<«>iawr^ooa9e>»-ie4m'<tift«b^Qca>di-4 


c 

a 


a  B 


REPORT   OP   THE    CHIEF    SIGNAL-OFFICER. 


261 


00 


i  i 

"2      O 


9 

3 


^  »o  1^  ®  :d  i^  •*  'T  i"5  -^  li^- 1^  -T-  -r  -i>  i?5  3  tt  •'5  •—  L-s  i":  o  o  lit  »  !0  3  «o  25 1- 


7^, 


C5  Q  m  t-^  O  O  X  ?3  O  — '  ?5  —  t-  X  M  1^  O  t-»  O  a  X  X  t1  rt  --  '■©  CS  r-  ?1  rH 

»xxt'«'2So:2d;9cc'0  9«>xt«t««i-«t>do»t«t>xr>xxx 


9§ 


f^ 


0'*?5Ssx-*xc5orior5?5X^t--i*—  C50Ci»?cr:r:x7i?5t^ox 


iO  sj  ?i  o  t>-  5  I-  rs  o  o  o  o  X  ri  ?i  X  I'-  o  o  —  o  X  X  -^  t>-  X  rj  -^  o  3s  -^ 
«£  t-  c^  "^  »c  » I- 1-  ®  ift  ift  '•i"  -»•  •'5  ""i  ifs  fi  "5 1-^  X  *c  'T  » i"- 1-  w  ^s  'iS  :o  t-'^  o 


o  o 
5o 


-3      '     X  o  X  X  X  o  X  3  -r  5s  »  X  -r  o  -?•  -f  •*  X  ri  t"-  -;  ?'  -^  '3  ^  *  5  '-c  X  5 


A 


■?!  r1  ri  —  -4  -^  t«.  ?J  ?1  71  O  OS  O  -H  O  1^  r--  I-  X  >^  ?^1  — <  1-1  '*  «5  X  r-l  Cl  CI  15 

-i«  if: .';  i'^  It  It  T  ;c  I-  S3  ffl  I'i  l*  »-  tl;  •-  »~  i--  cc  i-  'o  x  x  i^  »».';»  it  m  w 


o  o 


(^ 


c; 


.3      I     ?i  ri  ri  X  o  -*  -f  ?i »  ri  t'-  It  » t^  ;s  X  It  -f  » '^  Ti  ?i  Ti  a  o  «  ri  o  '»•  eo  w 

3  t*  o  c^i  ri  ^  o  r-  w  rs  a  «  o  —  ?o  cs  «o  It  o  It  o  C5 1-  Lt  ».t  o  ri  X  t  o  a  o 

^  ■^  It  i.t  M  it  » It  '3  t-  »  » -^  -*■  -i«  -*  It  ••  ■»*  -»■  -^  ^5  ct  m  tt  rs  ^  3  It  ^  •*  -ii* 


a.  2, 

iS  if 


^ 


itxi-titx-^^-fxruofiow^oawrtitrsaHTtt-t-®?* 
M  r-t  n  rs  rt  Ti  ?i  ^  -H  rs  M  fc  ro  ?i »-  .-H  rt  »*  w  n  CO  TJ  ?i  ?4  eo 


»o'io>tif:iit»«it?^«o-fwffl  —  axx-ft^rt't^-^rii 


u 


a 


»ft  o  ■^  r5  rc  a  It  -*«  t-  »  ^5  rj  ri  ?i  !-<  X  o  X  »  r-i  't  it  3  ©  ©  et  ^  o  o  ^m-t 
■MS-i^cir-i  MMCC?5?OJtr:?irtctr3-»'r9Cl»-i^^r5rJC^M?iw 


It 


^  It  «-t  «t  ».t  >t  t-  -•  n  «  "J  a  X  r>  <-^  -♦•  rj  It  t«-  'o  It  t-  ?i  «t  rj  o  <-i  it  o  ■^ 
^t^^rt?^1-l»H^l^•^ct^9etrt^^ft•r»t•-t1'tft7^«««'T-T?0MT^coA 


s* 


s 


I 


H 

i  I 


'i     So 


co90i.tra<4«xitaaa>oah>»Hfo:oa^9'^«ot.tm^axxt«ac> 


Sj  §5  ■*  ■^  K  rt  rt  rt  ooS«*i'5S'*iit»tSitSSSiltiftit»t^'J*"*^SS 


.a 

3 

o 

o 


It 


lf> 


t-o-^iio^a^pXMXt-cirixo^yjit©  —  5»20  —  ©aitt-at^rt 

Jo'««»eoet!%f5?iTOri3?»J'ir3»5tit'i«-*«ctr'5r5r5'*'t"*-^i«?5Mt-ii-i 


It  o 


It 


o 


S?ios>rt»at*'^'»*i«ffib-»-iOM?jrip?)a'^«*M»«-»i>t*aM 
It  -*  It  m  rt  -^  It  i-t  -^  •*r  i.t  »t »  35  It » -*  -^  It  It  It  lA  o  It  la  •»«<  CO  ?J  M 


ift 
o  o* 

S5J 


I 


I' 


.3 


It 


c|0»?©X'«roax«Mari?j!rji«a£jMXi5^it'M»aaat>.'Hr-« 
5Diai?5«*^^-«*i<*«*«#-^i«-^'*ititit-*?eit'*^'*^ititit-^i«-*-«"^'^ 


It  o 


!j      1     •ft»^ori»-<t-c5»yjr«Mo«iti'>'*'F^xoe5M^t-aoxr*0'fe5M 

^      I     X  X  X  ir>  « i.t » It  » in  it  o  CO  t^  t*  » t>  tS  9  It  Lt  It  ;o  :o  o  It  It  t«  A  >A  lO 


00 


g3?^!?Sgg5r?3SSSg33Si7e5i55:$S3§Sg3S3^S 

• 

it       It               It 

X  -*  It  »o  0  a  »  M  It  0  It  X  M  It  »-i  X  It  •»■  a  a  2J  0  X  r-  r-  X  nJ  ^'  'o  S 

Cl 


^1 


•t 


it 


Hk 


$^Si.^S'SSS3^SSSS&''5.1^'o\^;S-SSSSSS3^SS 


It 


It 


It  It 


It 


t^^it?»od3»«oiti-ax»trfoi>-aax3oxt^»2»*aa»r^ 
X  X  t- 1- 1*  00  t-30xr-t-xt>t-t*t-t't'-t-t*xxi>t*xr-xxt-t-t- 


3 

•-9 


a 

kp4 


It 


^t 


S      I     S3<SoS3^&&3SiSs3«aSilDSS3Slo^^3'2Sh>t»t^b>So 


It 


T^ 


It 


cjaX'Ho!»oaaT'ia»mat>aait»aa-«aai.tt«a>-t£4X^ 
xt*t-r«»t*t>i>x«t^Si--r«»x»at^t^r^b-St<-t-t*xxxx5ot--i» 


roS 


•oeo 

•       ■ 


a 

o 

a 


S 


a 


i-i  ^  i-i  »-i  ^  ^  1-1  .-I  ^  <-i  Ti  n  f  I  ri  r  I  CI  ?>  ri  71  ri  rt  ro  ri  ^ 


262 


KEPOAT   OP  THE   CHIEF   SIGNAL-OFPICEB. 


"2, 

a 

a 

o 

I" 

^  5 

i  ^ 

|S 

I  S 

•I  ^ 

g     CO 

i 


:^ 


;    .5 

I     - 

s 


S^^33SSoS«^St^^S3ot*St^t<-5SS3SoSt>t^ 


I 


^ 


I 


flB 


00 

co 


,£3 


SSi>t*aa&t>t*t>3t>ao6c'Saa»wSa»S356»a<»xacS3aaS 


t^tiO'^eo-^'^uaSl.'S^'^SSusSoS^SteotBSs^iAtAkntAiAtA 


o 


i 


(Ot«CDt«>XXt'ot'^vCOOOXXa030XXXaCXOOXt«QCQCXOOCDt->00 


i9  74o:ooooMX'xio-^r?>ftxs»t<-oe^i«-ir-i9^<fC4r«»AO'<«<a»iH 


^ 

s 

^ 

»^. 

• 

• 

.5 

^ 

% 

5 

» 

i 

;>i 

>. 

« 

• 

S" 

?3 

o 


t««3t't'-i-"»cooi^t-t-acr*xxxt»Ob-t*xt-xxt>-t't-t'-r^aB  , 


if^ocDMi'-'t-rr-eS'H'-'sr-co^O'^xrji^rtx-j'w-'fXi'sx^ 


o 


o 


SB 


ee 


P 


O 


s 


d 
P 


i--opM?9a»t»C5'^i>i^xoi.':«c22J^<5T53!3'-'tr'S^s»'5r50 


'  .3 

I, 

■  a 

1^ 


»-i  a  o  o  iQ  o  «o  o  ri  o  o  t-  to  c5  X  »  ^  23  o  "* 


yS-^OiftSfOMM^ 


S^SSi^^^^S 


«  »  X  O  »  t-  ^  J5  X  M  r-l  3  S>  lO  »5  M  X  ^  C*  r'-  51  o  o  o 


t«.«x»-i'MO©0'H  —  xt-M»H£ii-^c3k5  0»r5ceo?i-^xo»i.5xx» 


Sl        Soa3«et<>xt-xxxxxxxxStt5i.'%>fti.'?ioor-«^>t«3CX(^ot.'s 


o 

X 


S  H  -*-«? 


O  O^  »■*  M» 

t-  t«  t- 1»  t-  t~  l> 


at<-t<>t«t«coxxs>o»S5xS5c«i>Kxxx  ^x  x  sS  b  eS  x  a 


>4 


Sc>i2jjjc3i3--xi'^c»^oox»»eoax»0'M».':xN 
xxxxxxxt>t>t>xxa5t-t«t«t«>t-*iot«t«t^»x 

dbaSSaaobSfisiSSadislxAxAaaxaSaa  ^ 


C9 


00  So  X  X  X 


'a 


o>acSAC9Cio5Sad>oSSA5Sdc>ocxxx  '-^ 


s 
s 

e 
>. 


X 


ge 


eo 


2 


•2 

jl 
!•§ 

as 

ll  {£ 

a  '-• 

I  S  I 

Is  fi 

"^  S 

I  2  « 

^  a 

o  P 

•a  J 

S5  1 

e 


'3 


S 

p 

a 


8 
a 

'  t'      bH 

d 

•c 

.9 


& 


!3    •& 

!»:! 

2  2^ 

«2bc 

£«^ 

I  s  P  c 

o  ®  @ 
♦  ^-  *• 


fHM»'<t>u3<8t«xaoi^c4«s^m«ot«xao)-4 


a 


S?i^isSe>«M§S(l^Snr9        WS 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER 


263 


•2 

PS 

a 

0 
O 

1 

In 

^  o 
I  § 
5   2 

J      GO 

It 

i 
I 


^ 


X 


a 


St^PSw&Sl.'5w^.wc-t^^-^-S^•S^-?•^>B 


S^^.^?S^SSSSSiSS^&&'Sg22t: 


06 


I 


( 


c 


a 


SSe^^SSSS^^t^S^S^SSi&SSsSSSSSiSSSSS 


o  o 

€5*9 

toe* 


■«-<4<c«3'«tn3ooS^Tr'CD3«eiOth3$3SSvotA«u3CD»oSS 


B    I    S^£3?^Scr:^(og3SS&SS§^SS3gS5^ScSScSS^S 


Ci 


I- 


1^ 


^S5lS§$:H$^^§3^i^:^$$$^^S$^£c^$9S$$$^$ 


.a 


5psX»-<«3XC3X05»t*»  —  C3MOM£J«HXXO»3t5J^2Cj2 


oU'o33o3SiAu^»Srot~dt^i>xc<-3&toflSiS'<»3S 


s 


I    I    ?5S?ii3S;s.^S^^?J?§§SS^$3§??^|5S?3?S^S3S§ss 


X 


3^ss^^$b:sSSSS:;;;S&'3SS3&'g@&S;^Sot::^t23 


o 

S 


a 


J 
a 

o 

5z; 


O 


s 


;::s5$?sS^^S3S;5^^s?5^S£;SS;s§S^5gS5:§$?5?»55 


es 


es      ' 


&'&SS$SS^SI33S&'&Sf^[:SS£?3SSSSSS9$SS:;i! 


o 


X»0XX9XAt«n09'M 


:a 


{sssss^s^isssss^e 


§§$551^55  5SS?g^SS;2 


s^&sss^sss^^^^ 


00 


&3S$$iS3;i:3S3S^2t^SS9;;ig^^!SS$SS^^9 


es 


SSSiSSSSSSScSSSSsSSSS^SSS^^^SSSS^SS 


u 

s 


I       ;^^&3^3SgS&^SS&^&3SS£;S9S:2SS@&333 


flB 


SSSgf:2^^^3SSSSoSoSSg&r:^SSSSoSoSoSSSSSS 


o 


i 


^^^?t^?'^Sg&&SS3S33SS^^@3^^^^^SSg 


SS^SSSSSSSSSSSSSSSSiSSS&SSSSSSSSS 


I 


.g 

i" 


;^3^^f3E:2  :^t^gSg^^^r3?^S8:gSS^^&^8t^^ 


I- 

e 


& 


I 


1 
s 

o 
o 

;z5 


a 


^NW^«5•^:co«0;3Neg;5U50^-»•g53g3gJ25gg5;5ggg5; 


1 


264 


REPORT   OF   THE   CHIEF    SIGNAL- OFFICER. 


•a 


^      1 


.9 


i^Si^So;9oSt^iA3oo>ftSot<-!?:^t«>t^c«t'<-t-SS33St-^t» 


o  o 


•2 


o 


! 

1   ■ 

2     CO 


1 


:^ 


00 


• 

a 
3 

5;r3-?^§J;583§55i23i§3ii.^-§S§?iSSJ;5SSS§S 

a>s> 

Max. 

1 

•♦  © 

• 

• 

u-?  -♦  ^  ■♦  TT  »  »  ut  •^  -^  ^  't'  "^  L'5  in  »^  L^  i-i  »'5  «*  o  «a  o  e;  1*  1*  »<5  w  »ft  o  '*      |         ^ 

^ 

1     &^ 

eoxxooio»M2-*x>-n2:"^'^r;3'''®®i5^'*'''''^J©*MO''5  0      '     '^ 
b-iooi-t-b-r-i-Sfi-t-xxxQdaCt^t-t-xxxxxxc-t-xt'.t- 

•                                                    1 

I  _. 


e 

.a 

9 


cs  3>  M  ?i  »  »  t-  X  ®  X  t*  o  X  o  cc  w  --  «t  «  L*  ti  ift  ri  i*:  ?i  C5 1':  -^ 


CO 


&2. 


;^ 


r^b-0®rinc5«®eSO»OWi.':07tt'-L'5»'^?3»i35DX^Qt*t^»-0 


s: 


1^ 


QONtOQoawwe»X2JTe£2'''^®'*'-'^'^®i2Q3££»'=otp»3'*N?jc«o» 


»4 

.a 

a 

4) 

I 

!2! 


•S      I     U5  b-  «e  b-  «  r»  o  i£5 1'^  t-  «-i  oc  ?i  CS  "*  *t  »*  3»  o  »5  SJ  e»  »a  Q  m  h-  «o  -f  o  ^ 


eB 


t>So«S«SSu)^tfiSSi>&^i2ctS«3^SS&t^S3i^$^9§ 


o  o 


s 

8 


1^ 


^^^^^.^Z^^X^^^Ut^^U^^.^T^^^^.^:^^^.^^.^ 


SSSf^^^^SSSSISS'^'^S^^S^SSS^c^S^SS^SSSS 


u 

I 
I 


.a 


^^^^^^SS^SS^S^i^^SI-gSSSs^^SSSSS^SS 


Sxc<-a(6t^xxdSAaAASAAxSxi>xxxx36x£AOBAS>S& 


05 1> 


& 
4 


S 


^«oeoc<9  w 


cocowt<-t«'«xos^ioor::«:(;OoaMtn74'^:ec900r-i^«Ho 
t»c*t»r>E-t»ot>b«b-i>oeeot«>5«ot«»to«09t'*t«h-t>t>t«t> 


^: 


"^xn 


Ha 


a 
1^ 


eS 


CQC4C4^c^ciseO'^^tSrH'^<H'^-<«ic^^^rtxa»Qnc!}i9No^c>)tora 


f*^  ^^  ^^ 


^00 


5 
§ 

a 


s 


a 


r-lS4CO^lA«9t«VaftOfHe4C9^m<Ot«aOAO«^ 


N^SI^e^^^^^Srara  ^!<q 


I' 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


265 


00 


§ 


if  I 

o  ■ 


o 


e 

^ 


I 


s 

p 

in 
2 

H 
00 


9 

s 


««80tft«ACOLoS^<«>'V4Qi.^M^9SSiHoSL'lo>/i«>»»cdvt'-t« 


X 
09 


o  o' 
ox 

T50 


ee 

?5 


wS  <s3SinSi>*^tcotAi.'%mo3oS»ot»53»xt«f>t«St«t>-§t<- 


I 

n    o* 


•a 

y, 
>3 


O  O  ©  X  ;C  1-^  -i  O  ■»»•  ^  *!  '■^  O  O  •*  •'5  X  »  C4  O  <*  ift  t-  O  CS  O  It  ©  o  o 


SStA«i»t^S5SSote«9tAicSt«t^l^SSt«OU^loSoQet>0 


o  o 


hi 

s8 


^5i2£229C*T"*os»®«o»rt?»»«or-i«ccrt5ocsioorii3'«f-* 


rt  ae  fl0"^'i-i»^a3nxt^e»?»i-ioi'-QM'«fMe3o»esM»'5?i«T»«ct>-«-(C5 


O    0 
>       -^  X) 


c 


ce 


a 
?5 


,9      I     pxorigooooxt^x  —  «e5»-tow30?s^?3f3oxoo 


i 
a 

J25 


d 

1^ 


^x>9^999'^^t-?ons}x^xrir9'-4C9t^«i<'Hr^a»'«t>ox 


fri  ?1  ?i       •  f »  rs  rt  CI  o»  «  aa  ?i  ?»  n  rj  w  M  «  ?J  »-H  «  rt  M  ffi  »H  M  c>i  CI 


o  o 


-I     & 


o 


.9 


o  o 


h«io«roxoco>-'^xap»t»om'^ocomox<«^<<o«o<-ixeiAu^ 


e>i 


1^ 


3 

6 


I 

a 


• 


a 

••a 

ee 

1^ 


Se3aD>He4oeh<9»aioraxrse<^nrrC2Xoot«>^arH94fO^S 

6ot«c«tf5SS>nSSiAiotat»SS«3oo'«ibfeS3SiS«3Stn'^ 

SSiniovoS»SSif»oiAoc«SStA^iSSS:3tA«333Stoea 

"♦o«»o»»»H"<*»ft9«sM5o»»oo^«geeo»«t;«'Ojjoxx©saa" 
t«i>t«>i>t«i>t>h-St«t«aDxabt»t»e9r«i>t<*Kxxaor<-t«aQaoco 


Is 


m 


II 


S^SS3SS@S@6S@SS@@SSSS!»S$S£@PS8S^ 


a 


3 


« 

a 


wxXwOfOXxx^90Xt«^*c^xoowobQoa6t•^«t~t*^*xaDxxx9o 


3SS^?SP^;:S@8SSSSS33.^S:^SSS^^S?iSS& 


X 


XQOxooOQDakaoxt^tvaoodSoQOaD 


QOaOQOXXabaDQDQbw 


1^ 


§ 
a 

e 


^?ira^t/»«Dt«xe»e'HC4r9<i«iiAcot«xo9«H99m^t<;SPt*ae0»9:^ 


a 

''I 


I 


266 


REPORT   OF   THE    CHIEF   SIGNAL-OFFICER, 


o 


w 


* 


I 


Si 


1 


8 


I 


00 

So 


0 

isj 

0 

• 

^ 

1 

5    , 

m 

S 

S2a22£2£22SSS!2a3KS£2i2SS2S22a:£2aS!2222228£:28 

CO  03  CO  CC  ^  ^  OQ  00  CO  CJ  Pw  CQ  Ps  CO  ^  CO  TQ  CO  TO  CO  CO  ^  "V  ^  s^  ^f  T  ^'  'S'  ^  CI3 


e>ic<i^^^tAin309ao«oM(Oi>Ok.ocAC»'^X99Q:4*QOcomc49oacs 


!   g 


S> 


00 
So 


^ 

^ 


es 


1^ 
I 


co^^eQeoMe^cQ^mrocosoramco^eoco^CQCoM 


9 


r-*CNiai9O»Qcao'^usTfa'Tiir?fH9q^a»QQOo0»7<icAU3tAiQt»oa»ra 


c5coeo?coS«c5c<iSNSSr-ic*««e3w«w^ 


P3 


a 


C5t>-t-»NCSI«©W0Q3BWCQe2t*t-»Hl^O«D<30»»C3igO3»ftfHb- 

Tf''^oioiAiaco?4^?40a-^O'«iA(0>AoiAtno>S!0v®^C4eouS'^ 


o 


§ 

1 

_3 

ll 
o'         ^ 

?;   1 


e0i-iiHCaC0*5^N^i-(C«rHjjT-lT-Jr^rie0SS|e0t-<i-i.-HrHrlNS^S>l 


.a 


^  ^  ^  O  lO  Co  ^.CO  COSO'TfOCO?OPO^'*«i3^^^?0?0^lO»^K3CO 


00 


3 


ioc>QMooc>9eQeo«aesoL<)'«*<3fttne<i^c»xo<-it*t>C)9QA«a<-4«ooto 

tH    Mi-<S<1»H      f-4  f-l  fH  ri  20  M  r1  1-4  94  7>l  •H  r-l  r1  C4  rH  99  S4 

_  J  'J -  -  -^ '  8.8;  ^ 

oi>>»^t-«ooot*^74c03:o9oe»'<fM9m:^a»e9aC'^09?9c<-^  0 

"Nco  e^ffj  tiM  M  rtco  A"^  fo«'*«So'*-4  ■«» -^  Tf  ^•^T?^  ^  ■<*>'^^  ^»  i^ 

s 

9D -^  o  00  o  n  o      '       ■    •      '  s 
®  9  9oao74 


£   -. 


i^ 


§ 


o 

I 


:4 


a 


So 

IH 

M 
s 


s 

o 
« 

I 


'«»-*"«•«>»•  SSJ322;  :2s  J5SS8s5Sg5S8SS5SSS« 


a 

II 


REPOET    OF   THE    CHIEF   SIGNAL-OFFICEE. 


267 


0 


f^.tfiS  : 

o^aS&sSc^St^S 


COQC%'XC%St9iCiSll^ 


■^  »  o>  o  CO  r-  »-2  OS  ^  t--  o  w 


flsiiKaC&SCiSiOXOtO 


s 


e 


y 


aof6xQDxxci09r«t->t^xxt>xxei3iAaxoca6aC)XXQ6c»c»a 


P. 


X 

X 


coaB»«Ob-»-ic»f-<'«ti''5a»»rs^'SJW2«s«ocsopxxaaM«t* 


X       ! 


S      I     x«f5«x3s»-i3fcxoxacsaJt:toxoo50J»3  0x^«iffi«a'2j 
^  ot^L'-:oxabX«oSioa6xxe:SxxxSxxxc«xxxxxoa 

?2 


i'-^oxoxorit^rti-i^»ir:'roco'?ir;»-J^^ao'MScciX'ri-»»-< 


i>  t-  3  » t- 1- 1- 1-  » t- 1'  I-  a6  X  X  X  X  X  t- 1-  X  X  X  X  X  X  X  i- 1- 1-  © 


I 


p 
o 

O 

I 

t 
a"    - 

s  ^ 
2   ^ 

8S 


3 

as 


■<*  a  »n  ?i  X  o  •^  ir-  ?4  o  ^  i-  •^  ic  i"-  o  I*?  o  C3 


1-1 « '^  o  X  r-  06  o  i/:  es » CO  s  OS  OS  ^9  w  u-  It  r' 
L':  o  -r  «  w  » ■^  i.'w  •*  ?;  >15  «n  « CO  » t»  t*  t-  t- 1, 


OS 


s 


•-'^ 


«■  Ift  ifi  O  t-  -I"  O  r-l  ®  ^  »r5  t-  r^  t-  Ti  «  X  W  t"  t 


31*  Ift  -H  O  W  O 


?t^9«ieiSo 


S 
1^ 


osr-i.t'^oooX'Hift^Mntrscarirtorjr* 
■^■^Meo^'<*''*'3»AiAi.'5»A-^r*<K'5«r;»co©o*^ 


»a«-io»o»-i53t'- 


r       L-l 


C;  in 


i^s  3S<s«ob^>A 


I*        O        l-T 


W  I-.  ac  1-1  X  o  o  -rid  t-  O  ^  M  «  X  o  ?»  a  Oi  t-  O  ffl  OJ  CO  I'-  «'  p  W  OS  o  t- 


So  M  s  o »n  r^ I'-  r^  C3  OS  X  OS  »  o:  X  o  o  a l5  X »5  'S  I:- 13  52  -2  5  ®  5S *^ 
'^I'^COi.tt'^OiACO^COCOCOOCOVSt'-t^COCOinOCOCOCOCSCOiA'^OQ^ 


s 

o 


.9 


i  ii 


'  S 


«  rj  M 
o  '*  -* 


coosx^oscoo:i>cD«9t«asc'i<oosasni>< 


l» 


•  ^  n  CD  O  M 


S«  a  r^a  ^  3  2  5  ^  ^  «3  'r  S  ^  '^  '•'^  «^  Jr  '3  ^S  *2  22  JT  • 
I-  »  "4^<D  iftee3«ino<o»«Jt^b-t--t^<o>'^o»ftsoi^   . 


kf?  "t  i"- 
coco  CO 


08 


§S?8€ 


I       X 


i^ 


s 

« 

P. 


f^^S^SiS 


ad*. 


lA  CO  lA  tn  la  ■^^  -^  fc  ■*  ■*  u: 


«D  ?1  !■>  «o 
Lt  'S'  W  CO 


o 


% 


o 


ir:  lO  tA  I 


i»a^ 


i-iost-osososi.tt-'^^l'-'*'  r^r?  '^  "-"8  tr 

X  l>  l>-  tA  O  >.t  lA  K)  CO  « to  t«  wX  X  X  i3  o 


33SF:S£3f:!S§:ts^^l^.^$SS33SSS 


X 

fA 


i*: 


ifl 


scr-^s^fessts^ssssss^^^sSoSScSas^^s^es 


-3 


a 
i 


^5lAc^w^.'5cooso!?lww«aI£2s3*a2^    •i2^C:fc:5t'? 

l>t-C*t^^>^>t«9coi'*b-t-t*dtfCot-»COOO     •tDtZSQ0C0t*b-t> 


8S 


C8 


lA 


{SSSSSSSSgS^^SSSS&'SS^SD^SgSSSSSC^S 


f 

• 

• 

% 

0 

►^ 

»A 


e?^gg2?i?2g2^2g?5sSSr2S?JtlSSSS3Sl3 


»A 


lA 


ifS 


SSSSSSsSS^SiSS^S^S^SSSSSfSSC 


5 

s 


Q 


i-«  w  «  ^  tf 


kA»S4eO 


»A 


X  ft  OS  A 


3 
t 

a 
o 


I 

I  o 
o 
"A 


•^"•sdsisissssssssi^iss^ssiaggs     Sa 


c 

i 
a 

1^ 


274 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


.g 

o 


I 


9 


H 


g 

9 


00 

So 


So 


a 

0 


I 


^ 


^ 


E 


I 


I 


o 


S 


I 


0 
<1 


a 


a 

O 


d 

^ 


1^ 


I 


3 


i 


^ 

i 


i 


»4 


»4 


I 


I 


p:S§?SSSSfe888SS?2p^?!?g»Pggp:S?2g8?8 


SS|S8S3SoSSSSSS;8SSSSSSSS88SSSS8£S 


S88t$9$8SS83S88&888@&^gS^&^3S8&gg 


S8s3SSoS8SSS^?SS3SSSSSoS8SsSSScSS&SSSS 


883S8888gSS€88&t:!Sl$:^8!SSSS 


S^§S^88SS88S25S8SS88cS3SSSSSSSoSoS?SS 


S8?2ttg2S8J2€E:SE:Sg?5S35g^fe?S22&?2SSSS8Sg 


9$ss^gss!^9S§ss^99;s!^^$&sgs^;$C 


@S5;8^^^f:2S2S88r:^^?88S38^g:^E^E:t^88g 


SS8S5SSg§§g$S^^$99SS39^399SS8^3S;^2[;99;i:$^ 


!SSE;s^9$9SS2!;8g:3888388?8388gSS£:!?t::8? 


S1^^^SS3S^s§$«S323S8SS8&;2!;2^S9$SS^93S 


8S8^S&88S8SS88^???2^88883g88S99$ 


8:Ss3SS$^$£oSI3ISSS9S;S8S9^$^:gSSSo$gS 


^8888Sf2838S?^g2^&g5?^S8?^SgS^8S9^ 


3^&8d8^88f2888^^8£S8:$9:s!$S^SS8^S:S 


aSSgSaS88SoSSSS8S5SSS?^888g3?^SS83S5SoE:3 


ioao«pt«o^»om^^^eQ|««DU)neosa£i'^OMmoioe<9 


SggSSSSoSISS;S5SSSS»383SoSoSS88SSsS33S8 


SS5SSSS2SSSSSSSsS?gSS2t:S?^gg^?Sr:?S8 


«0«0<^  99  94  0 


j       SSSSSS§S£33SSSgSSSSSSS3SS8S;SSSS 


?r:Se83?fS38SSiS83s3SS^?Ssg^2!:8g?^S8SS§2£^ 


8S:SSSSS;8SSSSS8S8S8SSSSSSoS8SgS;S3S 


o 

3 


I 


I 


I 


O 


vHe«eo^ieet<*ooaef-ie«c9^ia«c«aooftQ«H 


tc 

a 

*3 
?4 


i-lrir«liHrH!HriiHr-(*-lSc«S2S9SSSSiSS8M 


a 

a 

II 


« 

§ 

g 

9 


3 


J 


BEPORT   OF   THE   CHIEF   8I3NAL-0FFICEE. 


269 


ad 


0 
O 

i 
i 


o 


§ 

I 


P 

S 
H 

H 


!     So 


S 


mm* 


«»« 


55555553.7?S.'?!;^gK.'^^SS??vt?.fsa;S^gS3SS 


I    ,    'cSr^^S^SSJSSSS^^Sg^SgSl^SSSSg^^SfSSsSSfe 


09 

o  o* 


g    '    5?.^?3?S5??g3!^'^E55:5t?55.^S5S??$55?5!r??!S^!5: 


o  o 


a 

On       

<}     I     2     I 


I    I    5??S?ISSSS^SSl2gS2{3SS?SSgSSS£f2^i^SSS 


.4 


I    I    .^?SS.^^§SSS5;?3SSr,S'P:SSS?2S;«sS.5-g§??5S':$|j?gS^ 


^  55S*^33i5?3§5^$?§g§^St2og;j£«jjjj{j;^S5ggj5P 


w 


o  o 


§S^23^S.^2V3§C;^Sg§S;?.?5;??|?320S5^;«^S3ocg 


g    I   I    I   §;?Sg5J?3:S;^S-.'2S:$$u^SSS5555S$?55Sg 


i 


OOOO£4OiAO«gr>l^»C4e>90C0XOt<-Kr0toiHakm>0t0'S|«gino 


K 

e 

i 


9522fi'*£S2^TJri®253Sf~''r'rf»'3f-'5C^oi5oooot-h-o5*»at«- 


II 


SSSS^2SSS?CJ§«S50C5^js525axg3g^^0555H^,„u,o 


§55^S3:^S£53g.^SSIi§S35S?S?55;5S5?§?355S?J!?S?J 


a 

o 


a 


- III 


00 


II 


55§S^iS;glSj§Si§§J«;5?32SS?3a;8,^2S^soo«jHgg5c. 


I    I   SSSSS8SSfJS^?S5??^gS§5;38g83Sggg^fig; 


1^ 


9 


s 


SSS55^S5??Sl8SSS59?;i§!$5Sg;3:Sg525??gS 


I 


?^SSS^SSSsg3SS^gSgSr.'52SSSS3r^PS^SBSS 


00 

9 

s 

<1 


lAO 


o 

CD 


!8S5g8S3SS8S8ggSS?SS.1§£;5;:55S3SSgBSS 


•3 
►9 


a 


00       ! 


.  « 


i 

o 

p 


o  o 
»Heo 


FS9lco<^u^«^>adfi»dr;^c3m^•A«Dt^aoekoJMm•<lrlft«>^^(«aio' 


CO 


OB 

a 


B 


1;^ 


!S 


[I- 

n 


iNIMMH 


jJJjjJJJJLjjJjJjJJJJjiJJJ. 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


271 


00 


0 

o 

1 

I    >^' 

M 

Q 


?Z5 


s 
I 


I 


^ 


i 

§ 

H 
H 

OQ 


I 

•-3 


.a 


Sk^R^SSS^xstoSSoSSS^ioocDiA^otdooooSt-S 


■o 

s 


A I 

-^act-p  —  oao3oo«se»?9t-'tMx.H»'tri  «rt^  t-  i-i  o  x  as  ■*  t- 


I     ^ 
•ft 


I 
X 

flB 


«oa5«5b-x&«oe-fet-t'0«*e5t^t-«t^i>t-»xa5x{0t-xa5xcjx 


o  o 

U3» 


=3 


ee 


s 
^ 


OOt»t-C*«0«OU3t-l>b-»at»XWI>t^0bXh-»«Dt»t-l>»nt-«P 


o  o 


a      I     xt-r»»H'H«t^r-(»-*«^t-xi5oesojM«0't'to»S<P-^e^^S5»-'5?iw 
1^      , 


S 
l:^ 


«2"*«t:2S»^S9X'*t-t-|>Nif3lQ»2t«.»'*^»0«C»0««^-^OM 


I 


5 


eo 


ss 


II 


& 


I 


P 


i 
> 

o 
J?5 


x«®cs'r^s^©^5^^^-1-ll.'5flO-^■^^»ooo>»OQ50-^'*^•0>x■^ 


K 


t-c»X'-^oxa»c5M«*oo»®Xf2  »m  Q'l'35<5i>e2r-ic23£3ii»-" 


oaQwc>?owc^'i;ri£j«»35»XQ3'pr^M'#»rt>*g>os2559t^5'''^'-'' 


i-»NQ»??e9a»ciM-*Xr-(XOOt«-MrJi>'^e5apO'*«»-iQOOXt-t- 


^3» 


CMmQ3t^x^»«?o?2»r-i3oaoM«8»Heococ^opxt»xe3t-«OF-«cot- 


o  o 

f-lX 


I 


I 


SSo»Sowt-3St*»xt-S^-«*oia'*'^ioSc«-©S&SSoSS 


o  o' 

«DtA 


1 

I 


■J 

d 


i  .    3S9;S2^2;82S3§$3S^S93$^£S^SSS@SSS@33 


ao&tn3i>aSxi>xac»b)a5t«a5f^t*c«xaAoaoxt<*xaoao»oo 


r2ggSS';SS3@S^3l2S3S!SSSSS!»:$3t::Sge^g1S^ 


axi>AASxa6oa>xxt>-xoox2Sxxnxc^aoa5odsea9SSA5 


eS«ot«iE«t*f«oSooto<9Stoot«<DCDuSS>o9sSooS3Seoto 


trt-xgp3»xa>r-ia^x®^®'HXxo»x»^»u5:*50»HN^^5j^ 

AOOaeAO)AO»Ot^AXXAAOXAXt>l>aoXXOOOOXO>aAC9A 


II 


o  o* 


o 

a 


p 


•      »      ■ 
t      «      • 


i-tMM"*««Dt»xo>©i-<c^w*»ft®t»«o>o«H«ieo3CSS3tr2Rft2'i 


a 


278 


BEPOBT  OF  THE  CHIEF   SIGNAL-OFFICEB. 


■g 

s 

.13 

43 

a 

o 

o 

P 

m 

>H 

o 

% 

»• 

^ 

-"^ 

n 

•S 

:^ 

St 

^ 
^ 

'a 

M 

§ 

5 

»^ 

p 

S 

R 

S 

< 

CO 

7» 

s 

00 

So 


i 


J 
n^ 


E 

9 


a 


si3;Sts$9$^;3:^^;3:$:S&S^$g9:$$S&;8Sg3S3 


@SSSS382SSSSSS^S3SS?@2SS?gS^^^SS^^ 


H 
a 


u32ia'<4<^>oSioS-<4i<S^ioSSSSootoSiaSt>SS«oSiaoo 


1^ 


S^"*S:faoi4e9e«OknQQ^M«D^^t«iorat«e<]Meot«!90fHmeo 
e4eQci3me4e>ieQ^03eommeecoeO'4i^'«^eo^-^veoe«S<«-'4i^'<ii 


SO<HQeQQO^QCbOk9^CO'4C3«DCJlQC9iOC4i>>9COa»C<ICQ9irae9 
•5oi5^'<i«^i5^^Siotnot<aolDtOtOi<5«o^iSiO'<i«iaoco«s5«i5 


S?S^S3'^S9£90^(0^e40«fao>nQQtA99S^»94oe9«b>i4oei<> 
C4C4C4MeoMMCQ^cQeaS9eQMC4meIe4eoe<mc46«MM5i»e4C4e«ieQciS 


I 


!;ss^g§?S$:§^9^$$9^S$S;;i:$^9S:;g;sSoS:2^S 


M  »H  r-l  fH  ?H  eo  eO  *J  f-l  tH  ?H  rH  r-l  f-i  5«  N  »-«   C^  OQ  CO  M  94  N  94  •-(  94  M 


ii 


»ft^*e9«e©tr 


CO  CO 


ssss 


09^^ 


.g 


ilrHiH  THe4eQe4P40ieM94i-l64e4DleOCO  - 


—    ■  -^  -  o  ■*  ■*  »« 


S9!H!fi*'3c^oc4^*S^e^094tf>oomioa»in<oooo»ao«-4«Daoo^OQ 

eoe4iic4i-(r*i-(foei5eoeqcoe9eoci3eoc5eoeQeQeoeoe«94C4eoff4rHe>icQ9i 


II 


o 


M 


3 


o  o* 


I 


t4 


n 


»4 

s 
8 


I 


OB 

d 
<1 


5 

a 

o 

B 


ff4rie4coe«ir-ii-iMi-ie4c<5cQSc4cScsieSmeQra!Qeo^<«CQeSeoeSeo^^ 


3 


mcooo^^94^e4n^?^'«m9^cQeo^^^9'«^7eQeo09eeme9 


s 


S§S§S3^SSS^SS^2SS;^:;:^SSS§SSSS3S;SSgSS|^^^ 


»0'^i«'99Ae»aoo»f-«aoeeoeQOt<-iAO'^«oe9tA^i-4e<«c9^^H<oiH 
'«i^eoeQe4eoeocoeocQ9<4<^^<4<^-^com99^<«^<^'^^Meoeo 


.a 

1^ 


^^^wwco^^^'<<<eow'«<«'«<«^eo^^eoeo04eotfococoeo">*'wcoc4eo 


I 


^d)  to  JS -tti  lo  ta  «  o  ^  ^  IS  lo  0  «e  lO  io  ifi  ^  ^  •«  iS  ica  to  ^  ^  t<3  <«< -«  9  ^ 


3 

^ 


9!<SQC9ooNe4i-it«^^m«fm*4t«mei>iAt-K>oD'#iGp«-4«DcoiAiA 


I 


5 


SSSS^Sg@SS;2SgS&;SSSSS3S@ig9S99S8@gsSS 


8»ojoaoe5moie>4com^t«e9-«t«to»>(Deaoc9'«9ir«ioc««Dtoc4t* 
t>c«t«i>aoa(6c«c*r>c«b>«ot*c«Kt>i«t«cot«c*fe>t>«t*c*i>b-t«t>«» 


SoioSStooSeSiaioSoSSoSio^SSSSaSSSSSS 


qS(0t«t^«oaoeot«t*oo|ot«aDaoaOt«ot»E«c»t^ooaot««c«aoooaoao 


00 

o  o* 

S8 


e 


CO  CO 


I 


s> 


II 


II 


a 


fH  rt  r-i  rN  r-i  rl  iH  f-l  ^  r-(  C4  64  e>4  94  P4  ^  e^  fl<l  N  ^  n  dO  P5« 


BEPORT   OF  THE  CHIEF  SIGNAL-OFFIC^B. 


273 


00 


■*» 

a 
o 

SS 


'g 


H 
H 

S 

P 

o 

M 

H 


I 


So 


I 


i 


i 

>25 


I 


i 

4 


5 
g 

a 

o 
d 

Q 


ISsia 


i 

^ 


8 
» 


lAibSoSSSyS^ot^SSSSoSS^&^SS^&ooSSSt^E^ 


M 


^1 


99m^S3'4<^^c3meS«mco9eov^'4i^-<tfi99SS9$^^m9 


I 


:S993SSSSS9S2S3SSS99SSS&&Sg&;S25:SS; 


9SgSr;2SSS3!o;;iSSiSS§SS!bS99^99S§3§S^gSSSSS:$ 


399S2SS$99^S3S$$^S$$SS4!SS$8S:SS3 


Kra^SeSraoSm^meommmSSSe^c^mMmeScorHcSmciscSMcSm 


I 


9^S5SS;S3$^9$9^$99S;SS$9@SSo9$^$$$S 


II 

€9 

hi 

a 

^ 


^^:s&^^^^:i:::^^^niRnn7i^nti^n^^^^^ 


n 

s 


oS'<i«^^999e)a^lSmmr9mramS5mm«m^eom«9-<4ira 


00 


o  o^ 
eon 


I      I  I  i  I  t  I 


§$SSSS^^^SSS?SS^S;SS3c^S3SSSSS8SiSSSSS:;S^S3Sg 


e^ 


lOM 


SSihSS*^     fH     ^coHc^e^^c^eoraeoraeocQ^eoeommeoraff^N 


I 


SSgS^!SSSS'(SS999^^^9^9eSl:s:999^9$S9S3^ 


o  o 


• 


t*Q«7fiA<o«0c«aOrj<DO»o>Q9coc4<^aoe9trS9g>Q^S9O«Dt« 
fr3e5ff4^fHiH^e4<H^c^McQra?im]Nc^e^c«m«c3coo9cocIfH     r-i 


8 


t?*3 


$«3g}^S;g$2^^$^;$$39$«gSS;^S$gS;£Sti^S^^^ 


00 


%h 


^^<4'nCQCQ^'<4'^^M^^^^C0^'^00nCOCQ^^^'^^MCvCOCO 


s 

^ 


SIS3S9ioSSS5SiA9SiA*o^9to39-4iS3iS<«9SS^-«9^ 


I 

0. 


.9 


$SSSS9SS3SSS@33999$9^3SSSS5SS^!SS 


I 


|2^SSS33&^3E:?^?^?^Si^38oi33@&;&SSSS3 


SS:S83&S8SSS£S«@^S&S3dSSS3£8£SSS 


H 


«t«e«c«oo35aot«r«ft«c<>t«oooOQo8aoaoact>«t«t*f>t«fe»b>c«aot>t* 


CI 


ceo 


lO 


3S?SSSSS3SS@SSd£S2SS:S8S>S333iSSSS3 


ooS>C0vc0(6AoSwc^o6wt>o6waoflOwt9t«abt>t«St*o6t^Soa6t>i 


O   ( 


WW 

9 
a 


f-iMn^inst«we»O'^Mm'^iA<0r<*aoeaQr'$j 


9 


274 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


I 

a 
o 


1 


CO 


«  }?5 

•»  O 

I  < 

^  CO 


I 


So 


So 


a 

a 


m 


i 


I 


.a 


I 


I 


I 


i 


I 


t 

p 


J? 

9 


B 

o 

p 


a 


I 


.9 


a 


I 


^i^S^8SSS&S@S^^^fr^g!?{3f»^g^^^g!S^S 


SSSSSSSSoSSSS&SSSSSSSSSSSSSSSSS 


SSS999@S3SS2S@S^3SS@&[3fS£^6i2SSS&&g 


SSaoSoaoSxxt«c«r<-ao3ooc«o6SQoo»»So»3ae»SaoSSxo 


C  :  :  :  :  :SSSSS@S€gSS8SS&E::e9sSSS;SS 


o    > 


S^?{2S3SSSSSS5SSS3SS^SSSSSSSSoSoSSSSS  : 


SS?2?g2gEg?2€f:S5:8gSS3^fegS?2f:gSSSSSSg 


9^^^SS::s:9glSS!§99;;ig^^S;3S:$9«: 


SS&;SFl?2^^SSSSE:?^^S3SSSg:E::i:^t^8S& 


SSS;sss§§g9S^S^9^3^^S99SS^S:^S99;i:9i; 


SSS&;^999S32S3gSSSS3SS?63SS 


OtOiHiMiHlAO 


t- r*  t»  t- r*  » t- 


31 


SI^^9Sg:iSs399SSSS@3S3&2SS!;S$9S2!;9SS 


SS3£SS^88S8SSSS^?i?:g3^SSSS3gSS3S;S$ 


@ISgSS^^9!oSSSSS2S:$SI23S9$9^;3SSg$^S 


^3S3SSe:2S383g:^r2^^^^^PS^^SgS!?32S9 


S^^S£SF^SSf:*S@S£2^3ggS$9^$3S9SS^3S 


^       SSgSsSSSSoSSSSSaScSSSSS^^SSS^gS&SgSSSsSo^S 


^SSS^??^^?i!!:?g3^Se^g!g;S3@2SS@S^^^SSS 


S|§SSSSoSSS:SD^SSS:SSSSoSoSflSSSSsS33SS 


SgSSSSSSSS3SS€5S?§5^?S5fSSS5^?S^gS^SSSSS?^^g 


3     ssssssgsssssssssssssssg^ssssssss 


?|:S2SSSgSSSSSl3SS£SSSSSSsSSS?S^?gSg3S3SSSg! 


SSSSSS&SSSSSSSSSSSSSSSSoSSSS&SSS 


fHe4eo^uaot«ao»Oi-ip«m-^to«t«aoaiOiH 


o 


9, 

to 


o 


a 
S 

••rm 


V 

a 

o 

g 

« 


J 

a 

« 


§ 

a 

eg 


O  iH  PI  m  ^  to  «  b»  00  Ok  O  rii4  M  n  ^'  IQ  «q'  t^  OQ  O)  O  iH  fS  4 

ri  rl  r-4  rl  iH  r-t  iH  i-l  r-l  F-1 64  M  e^  e«  ^  ?)  CS  e>i  e<l  93  CO  CO  Wfl 


REPOBT   OF   THE   CHIEIi'   SIGNAL-OFFICEE. 


275 


-2 

a 

§ 

as 


I 


O 

S     CO 
I     H 

'I  s 

•S       GO 


I 


00 


g 


I 


I 


4 


I 


a 

o 
JZ5 


I 


I 


4i 

t 


t 

•^ 


I 


^ 


t««e(0e.iaiee>9'^^iAtAiOf-«'4'M'^cptDiAc«OQOi-iaoopo7)O'^9 


SS3S3338SSS8e33SSS£f:g&8SSS&lsS3 


i 


S:f:;:;99$^94!ti$!;SSSSS^^9:;:3$$^^99SuS^^ 


I 


;i:S:3SSSSSSSSSSS9338gS$9s3S3SSSSSg 


SS3SSSSSSSSS£SI§SS^§^S^SSSSS^SSSS9^9$:;! 


I 


ss9SSo^ss^ss;i:$^^$^S9;;:3S&s$$ss:S99^ 


iHraSi-(MmmeQeSc4clSSe4e4Me4clclrH^c^rac3»)eQSSsSeo 


H 


s^^^9^$^ssssss£SSSS$^s§ss;ss9^S99S§s;;ss; 


5 


to 


sssssgsa;2;s3'«'*«S5;ss^52ssszs^as5a 


I 


e^tHCQCQmmco^mSMSeociic^eaeQSiHeoeSmSs^SooS^^ 


9 


II  II  i  I 


el 


to 


lO 


assa5ij;^"'^s;5?gs§s?5S«s§5§§s«5gS5!;feSS8 


»4 


ss;!i:3S3SSSS£;:^S3<*<»ssss3s;!;s^^^s^^ss3^» 


g£JS§SSSSSS£gSI3^SS3S9^S;;9$SSSS3^39&S;^§$ 


lO 


cococQeoc4C4dco^dC4c4MC«^^^eQcoe4M04eoncoeo^^eoeo 


(D'4<9CiaQOC9a»AQ^O«DtOC1^QCOQ94THiOCOeO>-<l«PiQr-llOtD 

'«iAiO<4<9iO^-<4<S^eocoeo^ioubi0^9ooeQra^^^^kAio^eiQ 


iO^v9^CQ00CQ^^^^^CO^CQC0iO*TCQC0C0CQCOCQM^C4C0e*3C0 


»4 


oSioiSoiotototoio>oioiQioto9^toio<9^^io9eQm^9iato^ 


iAioMrii-^e4eoee^Me«M<<fmc4m'<4for«t-e»r>::4*ma»<-40»(oer« 

ioioototo>a<4<oioiooiaioiaio>otou5^'<tf>^'«<ipiA^io^'^u3^ 


«s 


SSSSS<cSiooSc«t«Qoc«SS<0SSc«ioSSSioS«9ioSS 


I 


S^lH^$^lOlQe^l^>eo•4•e4^c9eoe9lOMC9C1toe(9iAacp'«ra'^e9^e9 
toioioauaioiotoioiooiOiaiOioiooiOiOkoiAiotoaiAiotoioouS 


SSS53^gSSSSSSSSSg@g^Sl3^r:SS3SS^@?S 


SSidioto«oio»oSS<«iS<«i<oSSio2SoSStoSioSoS5iOkoSs 


f-ie<im^io«i>aoa»o*-ic9co-^to(Dc«ooo»o*49ice-^tA«Dt>oo0>o*H 


1^ 


lO 


II 


hi 


lO 


o  o' 


o  2. 


M 


II 


CO 

eoeo 


to 


o  o 

ra<o 


o  o 
coep 


hi 


2 


276 


BEPOBT   OF  THE   CHIEF   SIGNAL-OFFICEE. 


1 

'S 

a 
o 

I 


^ 


^ 


ft-  P* 

s 

^    QQ 


I 


So 


g 


9 

a, 

p 

>-9 


I 


I 


I? 


s 


I 
i 


I 

O 


I 


t4 

a 


9 


§ 

a 

o 

p 


J 
^ 


I 


I 


a 
a 


s 


3 
^ 


s 


M 


n 
d 


I 


I 


■ 


I 


b- 1»  b- 1- 1- e- 1- 1- ►•  t- 1- 1- r- r*  t*  e- b- *- 1*  i>  00 1*  f»  t- 1- 1- 1- e- 1- 00 


oosdoaoQo55a6waooc5S9ASoGoodBA90tAwakflka5 


CI 


S^&SS@gSS3S£SS&&^S&&SSSSS&&S&§:!^ 


&>c»t»c*t*SaciKooc*t^t*wooaoa6wc«ooa6aD2ot»SaOD>o6a6Swao 


ci 


833SSSS@SS^SSS£@33 


^-^•fc»^■r*«ot-^-^-^>^•^-t-•r-t-^•aooB 


id 


I  s 


I  a 

cs 


fHwrS'*toot-oo»©»^g«^««tr»»oj:;£i5j3i;gg5j-ooo2z! 


a 
Si 


BEPOBT   OF  THE   CHIEF   SIQNAL-OFFICER. 


277 


06 

'     So 


73 

o 

I. 


9      ^ 

04 


I, 


c 

i 

I 


H 

< 
H 

QQ 


9 

S 


I 


I 


I 


I 


§ 


I 

O 


I 
I 


« 
a 


t 

►^ 


d 

o 

a 

o 

I 


SS3S99S9SS9SS:;?S3SSS;SS&;SSS^gS8P 


^{rS^S3SSSS3Sg?SSSS??S{:3Si:!SeSSSSS 


V 


*^  *9  ^  9 1«  m  CO  m«p  ^  *H  a»  CO  fr«  o  a  op  tA  r»  qp  o  CD  e4  r«  d  tD  ^  Q  t9  Q  gp 


:gS?SS3^^6S$9S2SS;3)S8?S3S3Sp!?gSS£SS 


S»Hapao<Dor«eieeeiaQ9Qe9CQ'^o<099«r«t«<H>He-^oc>i94 
<«<eeeoco'«nee0Z'«i^99^'4>-$to2i5tf»'«iv«DioSinS2»Kd 


$:g8S2S$92S&SS8SSSS8?^t^@SS^3SSS3@ 


cone9e«n-<4<^'«<iu»«oeoe«eQraeoeQCQeo<oeoo5ra«Qr-trieo9McoeQCQ 


9 


92SSS£SSS£^S9^;3;$;<s:si$$9:$$!SSss^3S^s^ 


I 


i 


S^SSSS«;SSg$SSSSSS^SSS;:J3^9SSSS^S^g^ 


lOttio  •H'««iei>940«9^pi'^«oe9a»e«p<omQ9mai'<i«oincia«oo»o 


CO 


s^S3^s§s^9s;s^^s§S9S2S$ssss^^$$^§ssss 


ra«oeo^aDc<i«0(>wsesj«De9^^r««tr«^e<9«Ha»wc»o»ao^^u3 
i>4Ne<IeoeQeoe^&ic4C4-<«meQmeo^eQeo<«<<<>^^eomeoeQm^eQme<< 


^^SSgSS;9^^:$s:S9SS2S2S$SS2SS$:S9^^99Sc!S 


SS2a!aafc:22aSS3Ka!SS222!!S2322S2S22S2£2Sri!2 
'^coeomo994M^  evco  coeoeoeoiO'^^cQMcieoeo^^otti^coc^fH 


SSS:;!SS^SSSS:3:92S@S3SSS99SSSS899S§^ 


S-Hgoetit«ooMe»<:4<^«<!^^cD«D-4eQao»me4iHioc9c»iou)tAaQes^ 


Si2t«3!SSSSSex)«oSt»i>(oSoSS9iQeS«o!oS33SS 


»iSiSusSS»oia«a«o3»S«DS«SS$K)SSiou9S3feSadto 


999$9*<*«oiAU}!Qora«oao»>o^qo34:«'aaQ^S«oao<e«oc<9tAiAO» 


S8&e:SS^&SS;2&&S6SSS33@&&&S338gSS 


Saoc«t*t*ol63cooo(«t*o6t>b>t^t«t*aoaOQoaoaBSDt«t«wa685aot«QD 


^S8@3@3S6S€S3S&F^S@3eSSS@@^S^g;&S 


?S?^^^&SoSSSSSS3SgSgSS£3?^gS2S3SS3SSS3 


iHe9m^>eeot»xo»efH94(o^iAeDt-aoao^ 


ScJS^S^S^SS^SSSS 


« 


11 


o  o' 


« 


l§ 


ei 


II 


1^ 


« 


?.S> 


lA 


|g 


00 

I 


mi> 


a 

1:^ 


IJi 


278 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


o 

a 

a 
o 

IS 


I 


It  5 

S     CO 


S 
S 

'S 


eo 
So 


I 


cs 
1^ 


t 


E 

.a 


0 

I 


t4 


i 


s 


I 


d 


•3 


5 
S 


IT 

P 


S3S9$9SS!9:3:i;^:$9^&S^^g$$$S&;38&3S8 


@£S3S3S3SSSSS?S3SS?:S2SS^gS^g?Se^l 


^^§£SS33:$;$SogSSS$gg§^^S999^So$SS$93^§S^ 


I 


ioSio^'«iSStAS^9^ioSSSSSSia2SSa!Sc*3Sif5S&33o 


3 


Sr«<4ico^oQiOMe«0kQogo4e9tD'<«i^r*i(»e9t?e^c<ir»t«iAOri4C9m 


SS:SS999S$9S:SS;SSSSSS3S3^3S$SSSS3 


d^SNeoeomco^conmeoSMeocSScSSeSesfrii-^S^^eiSraeo 


e«l  *-l  P-4  rH  11  CO  so  9«  f-l  It  fH  TH  (H  rl  $4  M  fH   M  CO  CO  CO  CI  N  C4  Pi  N  Cl 


CQCOCOCOCO<4*^COP«P«7iCOeoeOCQOQ9«C46Q^COCO09MCOeOSOCO 


.9 


«OeOfHC«iHiOMt«f-«t>C«9lO 


u 


iH  M  eo  M  S<4  C4  C4  ^  i-i  M  M  M  CO  eo  r-(  M  A  rl  rH        f-4  iH 


c9?4«Ie<«rHfiTHCOcococQCoeo09eQCQeoo5eoeeeoSSNKe4eQfr4f-iNcoN 


MpieMcoMpii-iS<iiHe<«coeoe«ie«icoe4e4eQcoeQMco^^comcoeococ4M 


S(^^^99^ss;;;s$^9$S99SS9:;9;$9;$;;s^sSoS3 


S 


§i!SSS3s:3SS^SSS33^3S§;c^^^SSSS^SSSSoS3SSS|^^S^ 


*V'«<COeO9«CQCOCOeOCO^^^^^^^CQCQ*V^^'4<^^^Tf'0QCOCO 


^'^*cococo^^^'^coc9<<«'^^co^^coeowcoeococoeO'<'C9codco 


I 


i:S£S^SSSS$S:SgSSSS:S999SSS$^S$999 


I 


$^9S$$$:;;!gs^s?ssssi;9$^:$s?sS2SS:ss$:S3 


I 


SS;?&3SSS^t:^^g2;!?^^S3lSSS&&*:' 


I 


S&S^S@@S&2SS;S^SSSSlgSSS9392SiSS&:SS 


lOkOlAOO 


»HMt- 


SSgSS:SSSSS;2SS*SSS@SS9SSSS£SS@SSS 


8SS  S  2  8  JS  SS£?  2  Hff  S?  a  Sa  JR  £!  S  S  tr  S!5  5J  S  2  2  si  S  £!  5J 


■       •••■••«i»flitif««itlil*«ti««i«i 


cq6 


coS) 


o 

19 


CO 


Oi 


■CO 


o  o* 


o  o 

CO  CO 


eeeo 


o 

•A 


o 


II 


eo 


I 
I 

e 

g 
s 


I 


a 


i-is^cQ^>ooi>ade»c>f-ie^ce^M)«ob^floa>o*Js4rs^oot<^x'e>c>r<(  ifM 


BEPOBT   OF  THE   CHIEF  SI6NAL-0FFICKB. 


279 


a 
§ 

2 


^ 


P 


O 


§ 

H 
H 

QQ 


00 

So 


So 


<1 


s 


.a 


I 


I 


.A 


I 


5 


4i 
-«1 


la 

o 

a 


'««ie9aooaoQOv-ioak<4<aoiAoia^ooo»t«eot-c»'<tfic«iAQO<io^c<iM 


»4 


r«a»xiAt«»n^toc»eQO^otAeoiHN30^iHC4(o-<4<«Da»'<tf>c<a^cQ'««ico 


meoaoeoaotnaocoiao«9^cooe40*AriaorH:0(OCQeaoc«eQcicoe<3a> 


cieQC«Ti<iAtoao«OiHoiAoooc>aoc<»c4oaoc«a»30«Dioa»r«^oc>3 


O^cdooaosotoc^otoeQAO^tDiHOtHttiioeoeQOieQiHcooooeoto 


.a 


o<ooiHt«t<>iooc^ob>«Dp^ioo9tH<H<8oea»Maor-(ioa»coe>iAm 

^  C<te4C4rH  »H  Ci  iH  iH  W  i-t  «>»  »H  r-l  i-(  C4  C4  04  S4  C4  04  cS 


I     I 


?HrHOiHQ000!Hr3CS00'^C«»a»00'*Q0lOC»15^^»C4r-H>N00t'a> 
r-l  •-(  rl  iH  r-l  iH  0«  04  rl  e<l  C<l  O)  01 


coeoO)^tOM3t-u3oeoa>a»'«eoO'<4is»r-i«ot«5ai*Hm«oaaoao 


«D^p^^ao^t>*eoaaooioi-t040'4<^^Or-iiHi-^a>^04^oo)^o)^ 
iOf-4a»Or-iei9^eoiH94ao«D-«^ef9adr4ao«Dtno<i«r-ia><«AoJeQa»t«ao 

lit  77^7--^^'"- 1 7  r^'-''    1 11^  MM 


CO «0 ^f  oi'^to loeoco  oo4kO eoa      •-4C»  oeooiA  oaeoiAiHa  iho^ 

0«i 


oo6d;J3J^a6.rf3^c^o^^gj£dj:odgjojoJc5^3ejgj^d«3fld 


I    I 


i 


^eo9oattt<-coc<3r«oe;<4ao^a»tAOfHi>oaor-i'<4ir«eQaoo«H«-^ot«r^^ 
■o  c9  n  94  '^di  oJ03c4o4c9<dfHel<i^oJa'a»ndc>i^i/5-<4<dc-^a>^oidkcS 

»H  «-!  0«  d  i-t  r-»  ?H  r^  iH  i-t  »H  rH     rt     fH  iH     rH  r-l  iH  i-t  rH  rH  rH 


eeDcae9«H«-)eoo4fHoa»t-t»aotOtH«Dp>(aoa>aocoaoc4t-ci9iOO«<Da»ai 


aoMQO^C4r--<4<a^o>^a)^o^os4'^oo»ioomfr-ioa»oa»>A 


»4 


i-IO>0<DOOCOa)t>iHO<H91U3fH-401rHvi4'^aOa000  009^eOQQ 

m9'<«icbecSoS^coo9e9eoeoiS-<tfi^meSoSmoiiSScocSm99^3 


a»iOao»-iiAr-iOQO^aO(«o»oioo)9oaot<-aoa»ciu3i>«o^aoooO'« 


I 


i«iioioaooaoioooiHi>ao<oeoc9«DoeqiO'««i04THakiAo3iHcoo9Moio 


Or-iu3iH<HOt>meQMaooaa<oaoeo<0tn94f)'^c»ei9eO'<tfiaoeQoo«o 


I 


e»04C9«Doe9moo9Dmio«-(a»oco«D030coo3waoioaiHao^aoo9 


e40oioa»oo)o«^^a»eo^^o>a>eQcotDcoo«c90iQOb>e9eQaorav^iH 


M 

^ 


iAat«ot«THcoiHeo4oaooioc«ioao'^t~iAiHe»«a«QOK)rit-'<«>m>io 


''tfiAfHfeooQOQOcooOfHoaioaoot'^aoooieoc^oaoiH'mOvi^oeo^ 


Aa»c«t-xo>t»oe'9c«>AO»c«a»na>oafiDr>^u3e<9t»oia^ioeQ09  0 


f-40i|ee^iO<0t*X0»3«^'riC^'^iQ«t«X 


^9'*19'60<«w3<Dt>acg>OiH 
HcioiMoSe^MoiotesieieoeQ 


o 
9 


09 

i 


h 


a 


o 

04 


?-> 


04 


CI 

eo 


04 

o* 


S,' 


a 

1;^ 


280 


REPORT   OF   THE   CHIEF  SIONAL-OFFICEB. 


1 

g 

o 

i  ^ 

-  ^ 

§  o 

«  S 

S  H 

2  -< 

S  H 

•2  S 


s 


00 

So 


3 


9 


^ 

^ 


Pi 
-1 


3 
^ 


I 


.a 

eS 
1^ 


I 


I 


I 

a 


I 

}«5 


5 

8 


I 

CO 


0 


•3 


a 

e 

a 

O 


I 


U 

^ 


I 


SSSSSSiS»S^3SS3<dSS33S&£2e2S&St^?^SS 


SSSSSSSS&SSSSSoSSSSSSSSS^'SS^SSS 


o 

n 

o 


:3SSS^!;!ss:S!ss?sss883S33S$;;^^S£^gs:g 


S3SSSSSSSSS33SSSSSSS26S^^SSSgSS3SSSS 


Si 


«oxa» 


SSS2SSS$Ss$S99^S:$S99^S$S:^^SS 


oSSSSsSS^SSi^^^^SSSS^SS^'SaSSSSo^S 


to 


5o«f«4!io>A099>s4t*o>A>oinao(9a»o>9oaft«H9ftMt«e>4c»CDX> 


o 


8ig?^i?£SgSS3^^S^S3So38SSSr:^SSS^SSS^ 


o 

tti 

•o 


^S999S^gcSSS^IS^:3:$§9S9^§IS^^9$S 


S3Sf^:gS3S8£SSS@SgSg2gS8g@g^^^S 


^MMMMmScomcoM^ra^eoeQ^rameocSo^n^m^^lcqram 


iS*S^ioio<o«o&S«®SeoSSe43<0&SSt«e»<oSoi>Sc«« 


$SSSS^S2S^^SS2S3S:SI$999^gS;$^fSS^S^S; 


t-SSSsSc«i>>S8i>>t2c«i>c«ot^SSo3«o3SiaiSiaS3SA 


cocQ'^mMcocQM^AtOto^m^eo^eQcorasoeoeoeomcosoMm^ 


Su30»9a»toe4eot<-<H<Hor««oav-iiO{:rooe4?i30tf>cis9ac<ifHioo 
c«t»i^c«i>t«t-t«Qoaot«t8i-c«xt<-«Dc«c>c«i>c«r-t«tot««9eo 


t«^oooor-ioaDqeiAOi0  7>ii>90qoo^oafti09i«otna»aoot9kO 


a»akakd»eftQDa»aka»Saoc«iot»t«t«c«t^t«t>XQCfCo»aoxt>»(e 


00  00  00  C«  00  00  00  00  O  00  t*  00  to  t>  t>  t>«  t«  OO  00  00  00  00  1>  t^     •t^9Dt^t>l> 


c599^ae4^'^oudt9900U3tr£S3S9'S£*A  r^^  eo  n  ra  d» 
oflksoBO>oooootaoAooooo90oa>c>a}OookAaD>>^ootCkoooo 


na5coSoooS9i>wp6oowae552aowtta6a6a6waoQOoo&t'«t'«aoS6 


SSSSSSSS&SSg^SSSS^SSSSSSSSSSSSSS 


t«i>t*t*aowoS3aooowaoaonwaowdSAO>wSoocS&xt«t>aoa6 


&S€^^SSS333^SSSSSSSSSSSSSS8^&SS 


vtOeO^tOQDt* 


»«ssass;as55SSSc5?iS25asj5SSs 


o 


o 


& 


o 

CO 


o 


g 

44 


« 
a 
o 
•*« 
-*« 
-  es 
I  > 

O 


So 


04 


I" 

5  2* 

9  O 


S2 
32 

SiS 

^a 
"^a 

|i 

o  a 

ll 

a  a 
gJ 

HO 


eS      I 


« 
a 


a 

7^ 


BEPOST   OF  THE   CHIEF  SIGNAL-OFFICEB. 


281 


.2 


I  ^ 

IS 

5»     O 

J  B 

at 

I 


00 


SS 


9 


s 


:4 


•    *i«fltiiiiii«iiiii»«iii»iiii«» 

■        «i**l«l«it«it*t»a««»i«l«*»t«* 


I 


«mmm99^9^co99caSme>»ScSe6ra$MCQMmra^"'«iS    • 


^Sl^^3SS€S^?Sgg3^SS&gS?SF:^^^S^S?  : 


I 


Me4e4mm9'«3^i-iNMAeS^9-<4i^^eSn4i^eo<«<c<9mcoSSeo 


I 


92SSSS@^;^9SSSS&SS|2SgSSS3S@SSS:292SS 


SS§9^SI;SSlS^^3S§^g^S;g$S9§$S§^!^3S;SSg 


N 

^ 


!;!3l9S9$39ig399SS2S8S3!*$!$$;S33SS 


a 


!:;S^SSSS3S;;3SS5SRS;SSS8SSSSSaSS;S3aS 


I 


.a 


ss23&si39^sss$^9$9S^s:3S^92!;ssss;ssS2SS 


SS::^^S^!^35SS§$S9999S§g|^gS?{^3SS^s::SSS^c;2 


I 


J 

a 

o 
}25 


S32!;999^S$$S^SSSSSS3^:S:$999$S$SSS3S 


SojeoneQeocoe^MAramcSmSScomeo^nmraeQMmeoeor-ifHr-i 


S?&SS3SS&;33S3s3&33S3s?S5E;2SSSSSSSg^9 


s3s;;9S99:S9SSs399s;3i§gsssg§s^9;;!9SSS;iS$S9^ 


k 

i 


I 


0. 


CO 

B, 


t 

Ha 


I 


sSE:^^SS^S:SSg5?^?SS&S:^SS:^gS@:2SS&3'<S@8 


sSSSsSiSSSSSfeSSra^SSSSiStQSSS^^ioStA^ 


SS&r!:S?S3SISoSSS?g2S3sS^SS3SS^^S2SS8SSSSe 


S 

IS 


d 
§ 


i3 


S8SS88S8S88S&83S8SS33SS& 


^Oft  SaSa69c5o5aBS5t^abSS5ooASS8dSoo>w9 


h 


QO 


00 


o  o 


o  o 

is 


ri 


i 


i-4MC«^U9«Dt* 


««ssassss^ss§53g5as^ss;ass;3 


a 
.  >> 

II 


00 

t- 

00 


ta 


Pi 

« 

'E 
S 

S 

00 

So 

r-l 

I 

-a 

s 

OQ 


<1 

1 


I 

o 

o 


282 


BEPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


% 

.a 


o 

1 


H 


I  s 

s  ■< 

6  " 

.5  2 

s  H 


I 


J^ 


OD 


00 

S5 


00 


I 


I 


i 


e 


I 


I 


i 

o 


M 
2 

O 


h4 

a 
9* 


4i 

<1 


§ 

a 

2 


i 


I 


SS2SSSS32SS:SS3:2SSSSS33SSSSSS 


SSSSSSSSSSSSSSSISSSS&S&SSSS^S 


:SS;;i^9^3$$:s^39$3s;2gS$9g^9lS4!9$S 


SS^aSSSSSSSsSSSoSoSSSSSSSSSSS^SSSC 


^a 


S^s;s$9S;;!S§S3S^'^^£3iS§^S99S§;^S$^9$9$ 


SS?^SSSSSS^Sg5S?£e^?83^?^2S^SSSt'5SS 


s 


ss;sss;SeS9SSSSS^sss;s§ss^$9S;9SS9§^ss$s 


I 


lO 


S@£??g2^9:gSSS^^^??@SIS£!t£S£3gSS^g@S^' 


o 
o  o* 


0 

o 


H 


ss3:3ss§?j3;3ss;?3sss&s^s 


CO  g«  OS  K)  ea  a  TH  r-1 


*o 


S9$SS2S$9$92SSS@g&3*:sS:S&^S@S 


i-«»H       fH   iH  rS  tH  fH  M  rt  r-l  rH  (H  M  CO  M  C4  *-l  i-^  «H  C«  CQ  CO  M  M  35  64  e« 


SSSSSSeS£S$:$$S9gS^^S9s3^$9;$9SSSS&S:2S 


I 


o 

00 


i 

1^ 


S5^88S«SS8§SSgS5 


SSS^^SsSSSS^SS^S'^gS 


toa» 


I 


;E5S$S9$99^9SSSC3SgS2:29$SS$$;5lg£:sSSo 


o 


flS 


to 


^^g^3^S^SSS^S3SS§$S2S3SSSSi3!;^S3gSSSSS^» 


!gSSSSSS323@8SS3S3SS83S&83S3$S:S3 


1^ 


I 


998$99^SSgS&S^:3:9^ 


SSSgSS8S|:SSS3SSf3^gS$£ 


:o 


I 


a 


^ 
I 


@ssssss^3S;sss:s^$:gsstss:gS3g:«!S$ss 


Sg^^oSSoSoSSSSSSoSSSSoSSSsSSSSSSSSSoSSS 


09 


II 


3Sg8SSSSS8S8^@g3@383SSSS3:SgSS8SS 


00 


ssssssss^sssssss^sssss&sssssss 


o  o 
act. 

*5V 


SSS?S?f:2^^f2g!;^^g;gSSS@@SSS8SS8g3S8 


1^ 


d 

as 

a 
.3 

J 

9 

o 

« 


iHCieoi|iioepi>QoaaOf-4e4M<^ifttDtoaoeiP'^ 


Of-4e>iM<^ifttDtoaoeiO'^Meo2t*ncoc«»oo-H 


s 
s 


REPOBT   OP  THE   CHIEF   SIGNAL-OFFICES. 


283 
• 


4> 

o 


«    ♦ 


I 


g 


m 

i 

?p!gg§&B&8SgSgSf2g8S2g^?HS22g2plg§gc:?;  1 

• 

* 

> 

SSS^SS^S:S£S3S§SSSS2SSSoS25S2aSsgS^S£SS3  j 

1 

• 

S^S;S8gSSSgSSS8SS^&SSS&3&SS@&@£:^ 

ij 

1 

2SSS^S3SsS^^SSS2S;:sSS6S&SS§gS^SSSSSSSSSSS 

1 

i 

•     •«•■••■■■•*•■•                                                                                     • 

£::::::::::::::  :8Sggg88S?gj*5SS  : 

• 

i 

• 

II                                                                                                                                 • 

1 

• 

1 

4 

1 

• 

1                               tit*a«»>«*ai'****«t***«                    ••■« 

i 

•      ••••i««itfa«tict«fl»«tta»a«|ii 

1 

■ 

J 

itaitflfa>*tii«ti«««titfttai««tt 

• 
• 

• 

1 

• 

•        «>>ttt*t»llftf*fll»«f>«»tt«||C 

8 

1         •■••••         •         •-•         ••f«lltttlttl«flttL»l« 

■ 
« 

1 

•     ■■■•■••«fttittf»iatft*««»fl«it 

1 

*  a 

1 

1 

d 

s 

»4 

■J 

1 

<1 

• 

3 

• 

a 

1 

1 

0 

1 

r« 

Jianse 

Monthly  means 

.0 
o 


f 


84 


-^^ 

d 
o 

1 

f 


CQ 

O 
H 


•« 
s 
« 


PS 
o 

H 


St 


^ 


I  £ 


o 

M 

H 
H 

CO 


06 


^ 


REPORT  OP  THE   CHIEIT   SIGNAL-OFFICER, 


d 
♦9 


:^ 


a 


oo-*ioopQc5-^»«r*ooacQ©kO»«-*-<goDi-4^ift»-<Qe«05ao-^--fft 


e8 


^ 


ooooooio?iifi^9iooota>noooo>ooooo-<4ioo«otn^ 


9 


^c^ootaooiooooon^iAiAoooooooeeiooeeoiAO 


o«4<co'«x)omo^iooeooeoocoeoomkOtAiAceiAiAOkOi&ia'^ 

•    _  J         •        •      _■      _>    _  _y   ^» t        •        •   ^m   ^»        •    _  _y        »        ■        «       J        •       J        •   ^»  ^"   ^»        •         •        •        »    ^« 


9 


iA»ooiaiooooooo^es>oo^«D(*>meecooeoooiooiecoeo 


co'^eooisooootoootAotoe'tooiAo^iAceo'ntoiA 


u 

ee 


^ceeoeoeora^*oe>9eeiAC*ee^oeo^es9««Dcocsx)tooe«eQcse«iOiO 
cooi'<ieoa(SK!S^^cJtfSc»c<^e4^adQdfiD9l<0adt^^cida>(tfc4(doo3d 

•H  S^  1-^  C4  rH  f-t  »H  »^        r-ift  i-^  r-t  «-•  iH         rH 

t      I      I      I      I      I      I      I      I      I  I  I      I      I      I  I      I 


s 

^ 


C4«Hr-t    I     I     1         M  C4  r-i  CO  CI  94  CO  CM  C^  94  e«  ?1  ra  CO        iH  iH  ^  CSI        r-t  M  04  CO 


f. 


e«o^eoeQC9esc«o^ifioio««ieo'«ieei&^oio-^oe«oc9toiO'^iotid 


iAiot*iAox)eD»ntoooeoot*iooioe<90^oto^oeo^c9cocooo 


I 
f 

o 


S 


.a 


O94QDC«-<4<'«>9t0eoeO,'^i09C0eQe0^OiA^Oe0^O94i0-^C<l 


cQtoo<«*094oeet«e4ooteora^tAkoeeiooeooooooiA090 


H 

5^ 


tooo9'^u>otn9ooc«9ioo>Aot>'090ieee90cot^otoe««<r 
1J9^i^"^rf'^c4ooc><Nt^a»qia*c>it^^OQd9^5»ti^$^90"•99 


a 


lAtO  O  9  i09  ^^  9  9iOiO'4<  9  9eO  OiO  >0  9  9tAUd  9  9  9  9  9  9iO     • 


8 
1^ 


9  9  9^9  tA9  9  iAi09  99m>090  09-<4<'<<^C09 '<i^  9iOtn  CQ9  9     • 


a 


9in99ie9C099<«'9««<90999'^9iS9999ee99ie9ee9 


^9  9O9-<4<99iO9^9n9iO9  9  9iA99raiO9  9tO^9iA<0  9 


9^i09^^t099ia099-tf'9^999i09^9>A9tO>OtD999 


9 


0«»990«099»0999e9«Oia^^90lO>A99iA999Ud99 


a 

o 

B 

o 


iHefeo'^io«t»«e» 


o 

2 


& 


■ 

o 

rH 


& 


r» 


o 


h 


?1 


o 

IO 


do 


9 

o 

to 


s 
s 
a 


s;:is's;s:;2»^«s^'ss'3«g3eS^^s«'§s^s^     S;^ 


BEFOBT  OF  THE  CHIEF  SIONAL-OFFICEB. 


285 


nS 

a> 

9 

a 

•^■# 

^^^ 

^^ 

^^ 

o 

O 

1 

9 

Q? 

3S 

? 

Q 

1 

^ 

izf 

s 

o 

§ 

?i 

ss 

»-» 

s 

o 

■^^ 

s 

H 

CI 

P9 

«, 

o 

s 

p^ 

a 

S 

>5" 

o 

«^ 

N4 

"3 

H 

•S 

-tt 

s 

s 

eo 

00 


& 


g 


I 


a 

^ 


a 


!? 


I 
i 


I 


5 
i 


^ 


S 


s&g:s90S2S^s:s&ss&^&ss&'3S39SS£^^^et 


»« 

^ 


333  St:<-Sr»  t•^«'^- 00  SSS  w  OD  S  So  3  sEofrao  ao  So  SS  o  3  oi  S 


1^ 


?ss$$ss2r:s^^:S9^ss^@srS3S!?ig$s&S3^?! 


assst^ass 


••  e- »»««•►- lo 


S9S^S?Ss3g?S&S9£i^^SSrSSg 


lO 


0> 


$fl:$S9$?SSSS?S?8SSr3&9d^SSSf$$^S9S? 


ei 


&S&S8^2r^E:!@SSlS2:3SSrSs?&S?S3;S::SSSilS^&;^Sgl 


S$3 


^ 

^ 


9$:?§^^38S^s$^s^^9;^$9;&s??$39Ssr99$3 


?^&rsf2?^sssr;i39&^&&^?:&sfrs8?s^;^3S98 


09 


SI 


3SSSg3;;99;$S$S?S:»$$S?3»SSS9SSg^9$99 


I 


09 


S$SS&^^;?S'93SS^8@&8@SS$SSf30? 


§1 


^gS^:i^f??^SSS3!;$^;(^SS&2i}S^9^3S$S^^^9$S$S3 


S 


;;S9^§SgSS»^S§^9SS999S8^939S2SgS3S^99:S^ 


iC9 


;?s?grs  s§$3SS^sss:^9$^3s?^3S  &s  sr^^  ^s^STSi  as 


p^' 

^ 


399$99SS&e&&S8Crt393S8399S99SSS;SS 


§1 


9SS3S{«SSS;SISSS9SS33939SS$S?S7S;3 


I 


S;SS03S?$^S^S9S33???t38S:SSS3$:?9gS$S^ 


CO 


1^ 


Le3SS»$5r9&$?8S8SS>;S}3!;3S3gSaK3339 


I 


&S3r:gS^&^2^FirrSI8g&S^8S?S3S?98SS^g£?88^ 


839Srg3S338388ii&aS$:^:;93»33S^S^383& 


8S^&33S^&?g^ie39SSSS:^{3S33asarSS£33S&r 


SSrlS 


999  eo 


3&@@&S^83r3:?3@8&3S338Sl^t*r*»-.^ 


I  o  ea  !-♦«  Tir 


I 


SSSSSaS^SSSSS3^SSS33SS&&^S3r3S3^3?S 


ft  l»- 


i 


!e«D^e«cqoe909in«-4 


& 


33SS?&?t^9Sa33S3^S&88^ 


I 


otSovfllosdBovok  3b  00  QDaScBSieioloSooi«>  F*a6  dcS  cB  qds  P^oo  Soo 


11 


t       •       •       •       » 


•       **»it»»flt 


i«ti»»rviifl»**« 


it 

<s.a 

fl  s 


^^«^'^»»^««S::SSSSJ^5i22S5:5iS3i?aS8iSSSS3       &^ 


286 


SEPOBT   OF  TIIE   CHIEF  SIGXAL-OFFICEB. 


•2 

0 

■♦a 

a 
o 

o 


lb 

I  PS 
S   O 


s 


5g 


00 

So 


So 


s 


.9 


I^SSSSSSSSSSSISSSSS&^t^S&SSSSS^^ 


OftSdBoiot^tet^QSdoaoaoobftSASaocbdbSSwAdic&oXaooS 


@8S^^S^:S$SSSS&SeSSSSS2!:??8SSS3S^§:2 


(sooaooDC>9Oiaocot«b>aDt«t»oooO6ccAttoDaoO6oa0aDPOakAoa 


a 


:;:99S59SS99$93S&'SSS;9SS^2S^$SSSS:g 


t~e- 


tS  S  9i  S  £?  r!  S  C;  :X  S  !ftS  SS  SI!  S9  S*  Si!  S{  S  SI  22  5S  !5;  $IK  S  S9  iS  SS 
tDt*>a00)t**t»4Dvxo  «Krao  ooakaoQuaoaoatocc^fioaooDaaoaott 


I 
^ 


I 


SS9SSS;SS:{^^S9^C!«S^^9^SS99$S;t$SS^9^^ 


t«  to  f  i>  S  So  c«  t«  S  ^  Co  S  t^  S  00  SS  SS  S  S  ^  S  So  do  So  S8  S  S  S  t- ?  e 


^oin«;otosi-iiH«o9»o^e9»:^rame9iagor>ooao>*o 

eQmei&ici03co<«<m9aTH'«^coeoe9eQciSoio9eQmsQ««<-^eoeQ 


I 


C4C4C4MrHC460eO^COre^e9C9CI3099«^^COCOCOC«^CO^COeO^CQ?4 


i 

a 


•omcSm^eoSoSSSSSiSSSSSoSsSSSSSSo^&^Siftc^ 


a 


fi3^4(^0'^^t"S3l9iAt»aonoo«D*-4C»a>n^apooeoe>9*^t>>aosoaoo 


Z:§SS593SS€3t^S@SSi:2{3i;:S8S@SS&£^$^SS$ 


ca 


5 


!S9^SS§S^9SSfSSSsS9S:;!99SS$$gS^g§S;S;S:;S'^ 


3 

o 


5 

^ 


S@£9S?SSSSSS3S@S$£'€$$^SS;;SSS5SS^3 


^ 


SSsSS?S§&SSSSgSS^^e«:3S9SS?:^^SSS&S2 


I 


|S2£&eSSSS^£^Sg2^^?SSS$9SigS»SS3SSS 


AKt>vi>Q6o5o5aDa5ttdbAdbSo6c^c>>ooa6ai858oaoSSwAot 


to 


CO  c«  CO  ee  ^  la  00 
t*  e*  « i>  t- 1»  t» 


coo« 


S^S@SS^3@Si::^S^E2SSr!^ 


3       S|c2SS€SSSSSSSSS£8S3SS;SSSSSSSSSSS 


i^^999i^e<»meoeoc>9iOinoiatnifttoto»eo«DCDmm^^«^om 


ooSSSSooSsSSSooooSSSSSSkdaaoaooSSS 


§ 

s 

o 


fHe4eo-^ia(De«ooae>^e4ce-^io(o»«oocbei-4 


o 


3 


o 
to 


2. 
•o 


& 


o 


a 

o 


o 
o 


a 

^  o 


^;isi?i2^^s^s:is^ss£S     S^ 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


287 


-2 

a 

■*■» 

a 
o 

o 


M 

e 


I 


o 

M 

H 
H 

CO 


So  • 

1-1 

1 

1 

1 

1-4*- 

:3§ 

I3S 

i« 

l@S 

lg 

!& 

;sg 

ISS3& 

■  ^ 

It- 

!S 

!g 

s 

oo 
t*t> 

3& 

3 

1 

1 

o  5  o  c«  £ca  w- 

1 

s 

> 

$$9S;S33g3&;SS3£gggS&g?S^SS^gSS^g3^ 

& 

1 

SS??SSS?SS?:SsgSSSSsSSSSS3SSoSSsSSs;S§S§ 

1 

• 

iS:;!:;:^^:^^^ 

1 

jtSSg^SoSo^^'S 

• 

• 

1 

1 

^ 

' 

• 

• 

3 

• 

• 

a 

1 

• 

3 

.    < 

a 

• 

1 

1 

f 

• 

^• 

• 

1 

s 

s 

1 

i 

1 

1 
1 

1 

• 

*  ' 

J 
^ 

1 

• 

1 
1 

1 
1 

1     • 
1     • 
1     t 

1 

t 
1 
1 

1     t 

1     • 
1     • 

1 

1 

1 

1 

1 
1 
1 
1 

9 
1       9 

}       t 
■ 

1 
1 

1     •     1 

• 

1 

1 

• 
1 
1 

1        • 

t 

1 

1      1 

1      ■ 
1      • 
1      • 

i 

1 

^ 

\ci 

lec 

1^ 

■  « 

« 

t" 

•  oc 

>C3 

O 
1^ 

r- 

S 

it-i 

1^ 

11^ 

\n 

1^ 

^ 

^ 

s^ 

^ 

i 

^ 

25 

i 

G 

eo 

r-i 
00 

c 

1 

■ 

s 
a 
> 

1 

» 

I 

.a 

o 

o 
'A 


a6 

I 
I 

a 

o 

i 


a 

i 


1, 

I 
S 


288 


REPOBT  OF  THE   CHIEF  SIGMIL-OFFICEB. 


13 

a 


o 

I    fi 

Is 

1  g 

S    O 

I    ^ 
.5    < 

i  " 

& 


:i 


06 
So 


4$ 

I 


^ 

S 


I 


• 


»4 


^ 
^ 


.a 


I 


i 
S 


i 

> 


§ 


i 

S 


.a 

§ 


O 


S 


J 

S 


:! 


i 


4i 

ae 


>4 


ha 


5 
1^ 


»4 

;3 


o 

a 

o 


6?S@9S€S63SS8;SE2&SS&8SeS8S&SSg!^ 


T*9» 


aDC«Soa6wi^oor>t**w8Aw&waoSfliQ69w8oao85aoQo8QO 


I 


8SS3dSS839SS8$^2 


8&28gS863833S^i 


8?SS3SSSg:{:^^g:£SS£:SS&s8g2SoSS^fS32eSSS 


^9$9^:3S2S9^$Sl33@S8$3SS@@3S233Sd 


&3^SSS3SSSt^St:?SS?&2eS6SogSg^SS3?{:S 


39M!§i^3SS9IS^9^9:S$^ts:2:S9SSS9SS9$:S$ 


38S8^&?^3&g6rs^?S?SSf2?SSS3{:3gS&@S3S 


SS^SI^S?$$SS3SSS;;gS§;s;2;S89$:3:S5!S3SSSSS 


9:;!$@&SS9SS^S33SSS^?!^S&8S83SSj 


SSS9S^SSSSS;SSSSS^SS!«9SSSS23SS9S;;SSS3^ 


S3SS9^g§ISSgS9SsSSS9sSSSS3SSS838@S2&S9S 


S3SSSSg^§9S^^SSSIS:3l9SS38S&;3S^S$SS3S9SSSS3 


S:^S9S$3ISS@&SS;SSS^83S@888S39:SSS9 


!$9^$SSS:^S^SsSS^S$gSg^99:;iSSSS$3S§3SSS^ 


ssss!;s;ss39!g33t:8^g2r2S8S2S@s&sssss 


&SSS99^3S§S$S3S8S9999:;;S3S3S3:Sl$3999 


SSg&§2g^S?^SSSep!@833s;9SSc=S^S|2SSSSS 


g83SS'^&S83@888@S3S9:S38&88S&&s83 


Si:«(oSt»dSAvQ6SSdkaaeSwott*c«^wa6Xwa6ooo5ckA£d6 


88^E^g^S388S&?!88S@3&8e3388g^8c^88 


OAOAoaSSaoaaAoaoaDaoSSSSdSaeSSSototASSotS 


6^?8^8E:^^SS@^t:{S8?^&&@S&83888&88g: 


OtOftAO>a>OkaiOBAOOaOAOOtOftOlfliaOwt^c*QOaOQOQOc*aOwQlaDCb 


•-eieo<^kftt9c«»ao^'Nn'^ifl«i«««9-? 


I 


o 


I 


& 


a 

I 

S 
.  ^ 


i! 

a 
o 
:a 


I 

O 
O 

« 


v-l  i-i  rl  <^  <H  F-l  vl  ^  i-O-l  9$  9«  (N  M  ^  94  74  34  C4  C3  e<9  CO      P5i^ 


BEPOBT   OF   THE   CHIEF   SIGMAL-OFFICEB. 


289 


% 

-•a 
g 


CO 


'.I 

Is 

.5  " 

if 

I 


So 

6 

1 

»4 

r. 

1 

• 

3 

i 

• 

a 

1 

• 

• 

:  >  ' 

^ 

• 

#* 

H 

• 

1 

1 

• 

;   ; 

• 

1 

• 

1 

• 

;  : 

1 

1 

1 

a 

■ 

1 

1 

1 

• 

s^ 

1 

1 

• 

1 

;s$§ss;^^SQ99S;s^9Sgg9S3SSSc;$cSSS3$s3gsssg^ 

si 

1 

3:SS9:g3&SgS&@99s?S;S:^9S&t:!g?6SS9S3S 

1 

1 

• 

^!Si;8^sgs^:ssss3;9;s^s;S9SS9S9S$S29 

li 

1 

SSSSt!:SS3@SSS3S53ttg2@??SSSSSSS?S3S^SoaS^ 

• 

S3S&33S3SSSS:SSS&;^SSS9S@SSS2SSS5; 

%i 

1 

• 

1 

• 

.a 

9SSt^^2:&&ssss8S8:3&;&;s;9S^3&&s;sssss 

o  •' 

1 

■ 

• 

§ 

a 

1 

f-ic< 

in^ 

•  le 

ltd 

t-^ac 

!e 

Ic 

1^ 

1 

Ir- 

IK 

1!S" 

iA«e 

(Hr- 

ioiq 

tp4C 

^s; 

i^ 

;^ 

!§ 

is^ 

sss 

i^ 

Ip 

J 

ia 

111 

I 

S 

1 


I 


19  sia 


290 


REPOBT  OF  THE   CHIEF  SIUNAL-OFFICEB. 


a 


A 


o 

in 

IS 

s  P 

I  ^ 

•I  -< 

•^    CO 

S 


I 


0(5 


g 


6 


■ 

I 


-<1 


I 


.9 


I 

a 


I 


»4 

B 


I 


t 


8SdSSSSSg2@33^S&g33^&8@3S&SSSS 


>4 


990toSae363St*SAa6Q6ScSodD9o3(AdtSwcoS^ 


SSS:5S;S8g;2!3:g^gSSS2:32SI8JSSS8SSSSSS 


I 


9  w  w  w  t*S6S  w  Sq6  <s  K  w  06  wSoS  QC  00  00  ob  Bo  fc^  00  00  op  CO  So  ^ 


^9$S^^S$999SS63SS;;Sg83S$!;99SS3 


H 


J 

^ 


e  52  2  S  a  9  2R  2  i^S  2  S  !2  ffi  a  ;*  !a  a  a  J^  i2  5J 1 2  SS  £5  28  £!  S  S 
c^c^c^t*  QVOOtD  to>.^t«t-t»t»ooooaoQoaoaDK  c«aot>t*QoaoaSr*oooD 


s$iSS,'^s^$s$§ss;;^ss9^99;29:9s;^ss9S§:$ 


S2E:;lt:F:!^^SSgSgS3gSg»SS9^8^S£SS3sg^8S^S? 


ssssss^e;SS^;^SSSls$ssSe;s$S;;iS99Sss^S39 


S3S8SS?SS&@@g^8g2SS&^^f23S33339 


sgs?i;3;:s^^§ssss^ssssas99?isssiSSS9S3:$ss; 


»4 


33:3SS99i;SSS8S88@S8&S8S3SS??33S8 


:^S3gS^S5S:;i9:3:9^S2S$9:999SS;;i9S§§SS 


^ 

i 


sSSSg?:SSSS@?gSS8&S&88S8S&S?^g55&SS 


»4 

1^ 


^ 

j 


I 


I 


i- 

o 


fiC4eQ^ie(Dt<-eooieo^e9eo^ie«t«aooe^»]ra<« 


& 


& 


s 
s 

s 

I 

o 
o 


a 

M 
u 

s 

§ 
§ 

I 

a 

a 

a 

d 

3 


a 


sd!^^2S^^s^§^fisd     S^ 


W 

a 
» 

a 
a 
8 

S 
§ 

e 


I 


o 

s 

o 

J 

o 


BEPORT   OF  THE   CHIEF  SIGNAL-OFFICER. 


291 


-2 


O 

I 

8 


5 
S 


s 

s 


I 


a5 


H 

O 
H 

2 

H 

CO 


3 

>9 


I 


» 


o 


I 


I 


h4 


> 


hi 


t 


9 
-<1 


^ 

1 


WwwwVOwWoScKaoQOOOwaOOOkAASCbQOOtOkOOkObSodS 


13^ 


^^3&t;;^^SS3SE:SS{^e52SSSS2^^?E5SS&{3SSE:S5 


i 


o6aoa898S5oowt»t*t*t»9SDt*a5wSQ098o6aESSSa6SSSS 


1^ 


8;S&»SSS8SS683Sg?:p^F^^f3{3{SS3SgggSS 


I 


«9? 


■ 

o 


S£SSSSSSSS;gS€dSSSS@S6S@@SS$i3&@S 


I 


Sg8&^St:^r!&S8??^g2SS^SSS3r:^{:SSSS{:SSS3Si 


04 


S9:;l9SSSS$S§ISSS^SS333:SgS:S:gS$S 


I 


8ZSSg3S^&8933S888^3Sg8e3388SS 


» 


So;r98S^39$9^s^;;9392S3^^9SSSSis:3^^ 


^ 

i 


8S23$!;3$SS&22SSSSS83gS8e«32SeSS 


e9  0 


S9SS;;rS9939$SSSSS888S&;33ISSS&»SS9 


coco 


I 


^S&SdS2SSSS;888SS88@S3S88S&8@3S^9 


gg 


83SSS93S9:;!$^8838888S!3SS53;S3:S!SIS8 


I 


?88^SS^3SSS8?^S6Se:^P^8838^S£:lSS$9 


??S283SSS88^^^^s:88&SS9SSS8&88?&& 


3SSs8g2sSSSSC?^SS2e?SS3E:8S68&t:^^SSs3E:?: 


I 


SSgsSS8^{:?3SSsg?sSSSsg^^8886^g^?:??^^S5 


oQwA2iSa6wOfeASotw5Ae>wt**r>t**t<»oowWod8oaDwtoccQE 


C3 


St- 


§1 


sssaasssrrsssssss^s^sssssssssssss 


OOTOfecSAdBAttOttSttOkSAaBOwSSwXwttOCSwSS 


o  o* 


I 


a6aOQOwaooot»t«waoc«wt>ooaocsooci6t«t«r»ror>t*"&b»t»8aoaoao 


SSSSSSSSSSSS3SSSSSSSS8S8SS3SSSS83 


2.0 

2S3 


i 

o 


& 


v^9«eQ<«io<ot*aoaoiHc«ieo-««iM»«Di«aoAer-(ei 


a 


OiHc«ieo-<«iio«Di«aoAerHfim^iAcet.QOAOi-i 


&5 


292 


BEPOBT   OF  THE   CHIEF   SIGNAL-OFFICER. 


•8 

0 


I 


2      H 


IS 

i 

I 


o6 
So 


I 


I 


I 


I 


I 


I 
I 


I 

8 


I 


.1i 


I 


I 


8** 


3S@8S33SS^?g!&S 


S8S&S?S3?SgS? 


S?3S3S333S3aCSSSSBs3SSS3aeS3SS8SS 


8t^9^SS3SS3SSSs3S@^68^SSS:SS3g23S&c:^l 


I 


SSSoS33SSSSSS3SSS:S3SS3S33SSSSS3Ss3SO 


99:«ISS$:3SSS^;«!3S3SS33S3g! 


S^^sSiS  :SS 


S 


32fS33SSg3S3SSSeSS?33s33SSaSsS3SSeSS 


;^9^§Ss3S:S»9Slg3S59899998SS3:£9S:3::SS^^^9 


I 


MS®^?^«^ 


3?S3sS32S6S:S3SS3sS3S3?SS?g2e3S33l:??8 


1^ 


^n^n^s^^^n^^^nn^^^^t^^^^^^^^ 


^333;^3&g:99dSe?^^S5SSS£??gS3&3gE2 


o 


I 


J 
11^ 


I 


I 


I 


I 


sss^^gsassssc 


m  flp  a  t*  iH  r-i  la  e 
Hi  04  9  ee  es -^tfi  CO  ea 


es^i^s^sggss^ 


I 


^3&gSS^,SS3S33E^333c^S3^SS3^£SS5^3t:!§S^ 


SSSSSgSSS§S|3SSSSSSSSSSS;SSSSSS& 


I 


?:£3t:SSSSS^SS^?83g2SSS^£SS3S3S3S8S3SS3?2»g? 


SSSS»SS;8SSSSaSSSSSSS;aSSS33cSSSS3SsSSS 

F*l  ^^  ^^ 


I 


ma 

I 


5.§ 


^i  r^  »H  rt  r^  rt  f^  ri  rt  rH  N  ffl  ClCi  N  N  C*l  W  N  C*  CO  CO        l*4(^ 


a 

M 

s 

o 
o 


r 

s 
1 


g 

s 

91 


I 

I 

!• 

1 

o 
"3 


5 

•9 


BEPOBT  OF  THE  CHIEF  8I0NAL-0FFICEB. 


293 


1 

9 


s 


O 


«  i 

I 

s 

I 


06 
So 


I 


■d 

^ 


I 


I 


»4 

s 


I 


I 


I 


^ 

§ 


d 

o 

a 

O 

I 


83SS^$S9$SS$:SSS8SS3SS9S2SS$S£«d^ 


i 


fc-fc-t» 


SSSS3SSS£SS?SS8t:^SS3e&SS3S2S^S5 


I 


S9^;3:$$SS«g9S$:3ISs;S9^SS;S99SgSS;^^9$^ 


S3SSS@gSS23S$S3SSSS€S2S^SS@8SS«$S 


S3SSSflSS$3;S$^:S199:3;998S93S^$9S9S9 


$SS;2:2!Si9SSiS2SS3&Sg883l8Se8:g:SS^g3 


SSSS3§SS^9^S2:S$SSS9{oS9SSSq2SSS^SSS3S3§o 


SS$S:3S^Sr^3SS$9!S^^99!9S^S*.S&^S9;;!$:8 


0 

3 


3S3:SSSS«SSS^S§3S33SS^9SSS^SS$SS 


SSSSo;S!;^;:!S§SS$^3S9!oS999^&3SS9$$ 


13^ 


^ss;:3ss;^sss&ssss3!^s3ssa;:!:»s<3ss^^;2ss 


8^8SSSSi3;^9^sssss;ii;;i9:si933S;S9$9Ss^1ss 


I 


aSs3S3SSSSS3!SSS9SSISS999^S9!Sl9$S3^8 


$s;^S93;;iS$^^S^99^:S2SS3s$2s;xs^99$$ss 


kO 


SS3S3SSiSSSs3SlSS99^3SSSSSS^!$9So8S3S:; 


I 


S99^S39${ol3S^sSSSSS3gl8l;SS;S3:gS9;9g$ 


S3S9^£5SS^^9SS33:SS3^$SS2S2S$S$9S99 


i 


f^»« 


SSSSSS!Sg8S92S^SSdd89SSSSSS86^33 


S2^3SS^^S;SS6:SSS;XSs;^3S999;S83d83S 


d 
» 


^S^g£^g88f^8^^S2gSg2£E83SSS@&?:Sll^^^?{: 


C^3SS:3S6SS3:S3S8S^8S8S&SS88&^&88!S3 


I 


^ 
^ 


£4to<H«lp»o•oee<lr<c>ao■«peQOMw»«9«>loeleQoe««o^•«DiAw^. 


388S@SgSS38S&;S;SS8SSS&3^S3SS8^3?3& 


I 


8Sg^S{:?S??gE^^?SSgS;?&S8?:2S8S88 


aooois 
t*t*Sao 


i"'»ieO'^u3«Dt«aoooi^C4<4^iA«r*aoo»e«H 


assssssKiissBS 


II 


%^ 


eo 


•o 


g^ 


eon 


e9co 


H 


II 


II 


00 


II 


li 


1^ 


§ 

s 

(3S 


294 


BEPORT   OF  THE   CHIEF  8I3NAL-0FFICEB. 


a 

•*» 

a 
o 

1 


^  CO 

i  § 

t  s 

I  -< 

i  S 

•S  CO 


J 

I 


So 


So 


►9 


ao<o^090»oeocDr-(Ocexaoo<«iaO'^io^<^c«ooi-)QOCDaoe9o 


I 


a»l>CO<D'«Oar-IC4rHO<«<Hp-lQ»rH99OO«De<9r-iTHa«0OO»OiaoaO 


& 

^ 


r-ie>3a»ierHebOoe4f-i^c«eiooaoi4  0iHesi9)aor4omia^^c«iOr^ 
Qd^iMi-i|«if»i<ja6atfoj^atfgda6gdgor4^r»<da^«-«oJcdi>td*Q 


I 


^i>Diaa»eoc«ic«e»?iiHC9<«^Nao9oaooaoeoa»t-t>«Da»eeu3ao«9 


o 
So 


moooap-iQOMo^eQoae<Ha99«D<oa^ooaoo*Haoei9t-oot« 


^ 

d 

> 


C9oo^tot-aoaooaomi^eo94«Heooe>99)aioo9eqrMo^ooaao 


Si 


o<ooaoo«aoaocoeo>HOTHOeoo«OiH<0OMeeooo-^to<Hf>4^ 


^ 

d 

> 


^'«0'^aiHC9eQOcqoQOC4aoaooaot-toooiHC4ooc«iai^oe<icic« 


I 


oaoeoeQeDiHOOo^«oat«0'<«ie<ic9«oiO'«iOQOot*a^^ 

rl      e^  G4  04  e<«  04  N  PH  PH  f-l  rH        vH        rl   CI  M  CO  ?)  C4  ci 


coQOoe4<Daocif-tr-ir-iO'^ao<^^^ee4C9^  oe<« e<i o tH ih <<•  ce 
MiHmei9Seo9^^eQMe>ieorHeeHmHiHf5P990eSm$eQ^9 


& 


a 


oooaooesi'^ooo994OOO<^iO'«74t.oo«0r«coiHaoooao<^eo< 

I  I 


QOC9oe9aee9e4eQ9ir90C<9toe9C4iAe<ic«^^aot«^toaoc4'«o^<DO 


o 


I 


I 


xaoot>eQa«o«0oooooo^oooaoo«D'^OiHooooo9ios4 

f~l  rH  iH  3>4  M  P3  iH  fH  N  84  M  M  ei  rH   C^  M  1^  iH  64  1^  rl  iH  S4  N  94  M  04  rH  94  C4 


I 


t«oe4a<Aaotoa^aocotAaoaoc3e'«kOc«otooaaooadiae»t«o 


o 


a«tOCOCor-tOOOC0^r-lOOCOtQiHt*O^r-lrH^iHOO«OOeO<-l«D 

eoeo9coSSe4n^«^NSSr-i<^^<«9nci»S^Seoeera^9c«fo 


eiiw3^t>oooaMaoeoe3aoae<9r-'>AQQp«iH*HOoaeoe9e»o^e>i«H 


I 

o 


f-4)-icioe4b>ooooiHcooetO'^«o<ootAaeoio«r«cQrae«C4ee 
9  S  S 10  S  CO  eS  m  CO  <« -«  9  9  9  m  <o  eS  m  m  m  CO  Ml  CO  ^  SS  04  S  S  ^  o>m 


I 


ioaoe<Or4(Dooeoioo<Dc«aoaoooat>aoGMao^oeocoeooiHa 


2> 


I 

:2 


e0r4l0lAOiH^iHOiHlAO^O«D00t>Ol0eOt>O«Dei(0tta'<«i«9 


ii 


aooofO^ooaiO'^acDMiAiHaiaoiHeoioo'^a'^cicocDcoa 


^ 
^ 


r-iiot>a<^ia'^ooap-taoiQ«ooeoe4aiHr-i^oeoiAfi40rHM»c«ae4 


ha 


paoo<DiHt-oN«D<ooeoiHCiiHeo^aeQ'^oio<De4<Dac«r40>iHao 
t-t-e»t*r*t*e*t«-t-«t-i>t-t-t-e»t-t»t«oo«t-aoS6t-«ot»t»St-c- 


CO 


00 
& 

CO 


(D^fHOlAOMOaOtOadbr-tQOONOaOiHOCQOOlA^e^OaO^M 


rHaooocorH^^OQO^ia^ooo«DAr*aoe4to^a'^>Ht>oaoaoi-4 


g 

a 


•       •|tttlt«a«i«|«»i»tf««ftl|«« 


s    • 


•      •      •      ■      • 


atti«*ttilti««ttit«it««flf 


a 


&§ 


r<4e4m<«iO(Dt«aoeio«-<e9C9^io«pi>aoooiM 


o«-<e9C9^io«pi>aoooiMa}n^iA«et>>cQO»o<-i 
f-4f-ir^«Hr-if^r-ii-ir-ir-i9)e4e4eie9e)94e«e4Meee» 


a  I 


REPORT  OF  THE   CHIEF  SIONAL-OFFICEB. 


295 


1 

o 

at    PQ 

IS 

IS 


I 


So 


i 


I 


t 
^ 


I 


I 


i 


I 


o 


i 

s 

S 


I 


I 


1 

a 


I 


i>t»c«aoQoaDcsooaoKQoai5aoa6ooooaoSaowt*>t-ooact«t^c><>t«t*ao 


OQQoSSwooSSnttoSttSBooSowdSmSwoSSoSSwao 


?2?2|2g??2g2SesgE:SS5ggS85gg?&SE:fcSf*«^^* 


■  t*t*»-e*t- 


eDKd6aDWwaooowoBQdSDSata6Koko5SQSSwo6wa6wwQOOww 


E:?ggg2g885888gE:gr:g53l:S?2J2f2S2Sgg2gSJ2S 


I 


oowooooaooDaoaoatCBQoaoQOoo90ooooflkAaoaoaoc*c*> 


A  00  00  c*  (•  t« 


Sle^SSSSSSS^^tSi::?:  :g2ES^^S5E^SSg>f3Sgsr:?g5^ 


I 


?358^£3gS?SSSSSSsSSoS6£?^?SSSSSS??SSSSsS 


S3^3S6Sg^8SSSS^93gS3S^?g2^{^oog 


I 


^So?fe-«8ao3Swb>i>SSaoi.«ooi>^QO»SSot«t>S6aot« 


5 


CD  CD  QCf  C0  CO  ^9  09  QD  ^9  CD  C9  QD  t*  ^9  CD  CD  C0  CD  CD  C0  ^^  ^9  tD  ^9  CD  CD  C0  CD  ^9  CD  ^9 


i 


aoo»p9oei|h-t>eQi-4oaeQco9<«^«oe6o^C4Moaoar««4rHe 
^r^t-F-t-t^t-t-r-t^t-oBF-t-t-wt-t^r-t-oot-t-t-oBt^t-t^ooaoao 


3o6S3<DS33oSt*33eS«DSt-SSfc»t*c«c«e«5SSt«& 


13^ 


Soe(ioic<!5«c<it*«o(Daofc»roOeoQOfloao»ef-ce«ioH>o<ot«a»aoioei» 
•  fc-t«»ao55t-ffr-t-r-e*t*c-t*t»r*t»t»i>oeQOooo5a6oot-t»e*t-e»t* 


s 


I 


t*i>t»«o 


0019  Ar« 


"""■"""'-"•saassassaasaaasasssass 


li 


o 


4 

I 

es 

i: 

it 

I 

o 
« 


& 


a  j 

2 


I 


296 


BEPORT  OF  THE   CHIEF   SIGNAL-OFFICER. 


S 

» 

S 


:i 


1 

IE 

- 

• 

1 

1         •        a         t        1 

:«  :  :  . 

>         •         •         •         4 
1         •         •         fl         1 
1         •         •         ■         1 

1 

• 

3 

6S39S&^93^3S89S3388S3SS^8S8SSSS^ 

■s' 

• 

3 

^9^ssss9S$«sssS{SS^68@^$9$9;;!SSS  j 

i 

1 

^ 

• 
d 

s  jsi 

;S9SS3:;!SgSg3999^9$9;;SS9&33$993 

1 

P!S^?3S3S^??SSSSS^Sg33S3S;S5SS3SS?SSSS^??S 

• 

1 

• 

i 

I  :  :  :  1  i  :  :  :5^« 

S$8SS2S9S88^$3S§ 

•  •  • 

•  •  • 

1 

:::::::  :rS83 

388?gSg8S&83g8?^ 

I  •  ' 

c 

B 

1 

■ 

1 

5 

•     ttiiit#>«i 

1 

a 

• 

d 

[ 

- 

i 

1 

d 

3 

1 

1 

« 

■ 

1 
if 

• 

1 

d 

•      •      t 

'  • 

1 

1 

i 

1 

•       •   ^* 

• 

1 

1 

• 

i-icieo- 

f^  v-l  r^  *H  oH  ^ 

is'^ss^sisiss 

;s 

SSiS 

iid 

• 
1 

t 
t 

1 

1 

1 

i 
i 

§ 

s 

o 
o 


So 


1 


s 


i 


O 

« 


BKPOST   OF  THK  CHIEF   SIGNAL-OFFICES. 


297 


-*» 

(a 
o 

1 

SI 

I 


O 

\ 

a 


2 


:s 


So 


1"^ 


Pi 


I 


I 


I 


I 


O 


I 

8 


i 


I 


Ha 


13^ 


s 


I 


i 


»> 

^ 


I 


»4 


el 


I 


!gS88S2SSS3!^S§2S:S€SS3SS;S3:^&S@SS?S3S3 


S8S^^g2^@SSr^^i?SSSES^SgS26r:33SSoSSSS 


&S;X$9^8SS99939$S$S8SS!;SS@SS:SSS^ 


SS^S@;Sg:S^?@SSSSSS@Sd?SS&8F^SSg5?:S3^i2SSS? 


'S!S;;!9S9S^SS;;sSSS^^SSSSSSSSS:g9:3:'^S9 


3S;$@3Sd^^S@^8&Sg^&^gS3S^^SSSS^^ 


S{li:S8S9g:SSSSS9^^9959$&S$9S:$gSSSS:$^$S 


689«SSS^|S;S2SS;g&SS9£S@dSS9SS@£g$ 


:ss;$ss;ssss2sss$s£833sss99;2sss3s«s 


3SSS^3:g:$S^S9S993S99S8SS^999S:S 


i: 


;{g^SS«SSHc8^9S9S3§SS:g2S3S93SSSS99SoSSS 


SSiSSoSS§SSSis:iSi9So8SsS8S&S9;|SSSS$;{9?SS 


SSo93SSSSgSSSSS@S9&dSS&88SSS8S:S^$:S9S 


s;sssSSs3§^Si9SS^^£^S9:39;sss39^9$^9S^»<* 


9$S33:«i93S^$2SSs^SSSS8:3^&2:S8S?3S^g^3S; 


388^SIS^^$^;i!SSSS2SS3SS^S$^:SSS399;S 


sssssss^s^ggs 


t;t^9?^!0?«ii(>7|i*0 


t»fc-C*t" 


2!:S8SSS8SS88e:;SS3 


8S^^edSS&5S8SSdSSS999SS^S$S8S88 


{^8^£SS^^E^|32:???SS^8S88^S?^S8S8333 


&8€S8@S&8^8S@828SS^@88833&883?33 


39S3s8SSSSSSsSsS?S2SS!?!C:SSSS3Sd8f^^S5S3SS@SS 


g8S;S88S8£S38Ss8S8c:2@g8d38@8£5^ 


O  i>4  d  lO  M 


SS3S88S3SiS8SS?338S9SE^^?S2Ss3&S3SS§S3 


00 


ki 


00 


II 


CO 


II 


%o 


II 


ri 


00 


^1 


II 


II 


u 


to 


I 


o 

I 


,^N»^««t.«»o;H««;ajjggr;aogg5Jg|gjj5g5g^«g5053 


S 


I 


298 


BEPORT   OF  THE   CHIEF   SIGKAL-OFFICEB. 


I 

1 

1^ 


00 

So 


l«eo(DtPtOt>C9iHcoeQao9090SA9AVA9WA9^S9SA 
t«t-e*t^t«-t-»e*t-t-t-aot-aoao3ot*3Bt-t»t-«e*e*F-««oot» 


I 


QOwSSoaDASteSwQDSSoSdSbdiSovcKScbOdw 


I 


I 


srs^^ssr^ss^ssp^sssss^^^^ss^sssssss^i:^ 


I 


waoQ6AooSaoaoF>c*t*9wQ59Dwo5d6wa6QdQbwoBaSQo9ooSS 


S@^S^8S&$&3S38S?^^?^S3^?S£S@&6@S 


t«t^t>c«c>>t^t>*wac«b>t'36oow^Wfr«ao8oaowiSoSaDwwci5c»9 


I 


8S33S;SSSSSSSSSS33SSS8@SSSS£3S8SS& 


r 


I 


&SS88?^E:?8^S8^?i2§Sg5SS8??gBS8§5Sssg83^ 


S^;^9^£»8S99^S9S^S888@3SS:SSSSSS 


g3S8S88?^^S:g€^^38S:2fS£3?gE3S*SSS£& 


^9^SS§S$gSg!S^:$:§999$SS?SS^S^q:s;8SSS9$ 


I 


^SoS^999Sw3@SSioisSSSt-8SSS3r*c«coSSt«3o 


IS 


Sot*' 


lg 


II 


II 


§ 


g 


se 


1 

o 

1" 

B 

t 

s 

OS 

••* 

8 

8" 

a 

6 

i^ 


g 


I 

B 


I 

I 


I 


i 


I 


I 


I 


i 


$SI:8SSSSSS@Sg33SS3@&S8S8Sglo3gSg9 


^SSS:S^g:S999S8Sg3&S32S2SS€SS89^S 


Sf38SSf2SS8SS33Sr:S3?1^3t:?gS?8?S^^@S$9 


a 
^ 


^^gSS3t:^8§288S^?^SS8S8&;SSSS8S£8S^^3 


1^ 


ooAOi56c«QoSt<*c«5DPo6o6oowwSc>fr«oSo5E«aBwaoQbQSt«t^ 


?88S!8gBSSSS2SsSr:Se?88^£S8@6&8t^^??t£F:^?: 


I 


oaSSaaSoaDoooSSokoioSaoaocoSoaSoooioaoQSaDwaoauaoob 


er:Sg5g5g8ffggJSSE:?g2Sgggg:egSggg?g2gg8 


Si 


obSAOfeaASdiSoakASAaACkSSaSSoc&ocDASwwaoS) 


aaoeoAr>aoeoeo»QOO»oaaoAo»ooE4oaiHWNr<«coao«o^AOfto 
t»t«t»t*r-t>t«b»r*c«c«SBt»i>f>t»t*aooor*t-9c«r«t»i>t«ooc«b»S 


AoSoooaoaoAdEaiaSAatAAaoibtOwSSaoaowooaoo 


(••t(i>>><<<ii<iiii>iiiiiii«>' 


o  o* 


CO 


O  I 

3; 


II 


moo 


h% 


a 


^«eo^«»r.ce«o;.e3cojj;ggt;««g55g5g3^gj5ggg 


d     B 


BBPORT  OF  THE   CHIEF  SIONAL-OFFICEB. 


299 


S3 

a    - 

o 

1 . 

Is 
Is 

si 

.2  S 

ss 


^ 


00 

So 


9 


^ 


>^ 


I 


I 


I 


J 


I 


I 


i 


I 


I 


•3 

Ha 


o 

I 


S2SS&SS@8SSSSSS3SS&2:Sg2 


sssssssss^ 


I 


dt5d>S5t**QDt*o6wt*9Soc>dScSS5aowA  ^oo  QOwttooaoooaoetS 


S32SS8SSSSe83SSS?:S8SF^Sg2p!@Sg2S?^ 


SsS!SSSSS?:t:SSt:3i;^F2S^8SSSSSSSSSSSSS5SS 


39SS$8&SS^9SSSS889SSE2t^SSSS8SSS 


Bb*Q0&>Bwt*t**tDSoOww2wSoOwa6wQO8r>pQbQOaOQOQ6Ok 


I 


St31$g393&@$3$993$SSS2993SS^22$99^ 


I 


g38S888SgSg;^S^S^SSSSS8?3s3SSsSSDl2^8g2g8 


S^2SaSs99SsSSsSS9S3SSISI8S529:Sg!SS3$^^3 


I 


S99S8S39998@3SSc:&^S83S3@8@88 


S3^£:;;^SSS88SoSogSS3S99SS88SS§S9^S$SSS 


I 


iSSoS^:;!^S«8SSS$8S@S8SSSSS8S&S8S^S 


^ 

s 


c 


I 


I 


$3SS3S9S$SSSSd2SS9:3:$g!gSS!SS:;2S 


SS88S8@88SS3S2^S@88@&&S$$^9 


f!832@SSS88Sgggg^@SS 


I 


S3?gSSsS3S8SsSSSoS8SSSS£: 


d 


$S{:§Sgg»S8^S&88^3282SSS8SSSf2gSSSE:g3 


I 


SSoSSSwoDSooAwOkwAoSowoSwc^woSSSaAaaS 


SSS?^S38?S?S8S3e5S3SS??&&&886S8g!£2^^S3 


S>SSSSSS8S8sSSSS3S883sl388SSS$SSoSSS 

^•H       iM  r^  ^ 


t«iC9ec<«io«oi*ooao*HMm^ia<0»«aoa 


S^S^82$3SSS;SI^8;S 


I 


V 

t 

J 

ea 

i: 
I 

o 
o 


a 


si 


I 


300 


BEPOBT   OF  THE   CHIEF   SIGNAL-OFFICEB. 


•  -4 

-♦a 

o 


8  a 
I  ^ 

I     O 

i 


§ 


So 


«5 

I 


I 


I 


I 


I 


I 


I 


I 


I 


^ 


a 

o 


£?  SjSIE?  sl^SSi?  SP  5  £?  2  P  £?r^'6?  &r^  ^  f*  £*  o  S»  ©  « **  •«  «  »  w  ^ 


SSSSSsS3SSSSo8SSr:sSSSSs3S3S3SSsSsSSS5SS3 


^SSSSSSS&SSSSSS3SS8SSg?{SE:{:|5^S3? 


"or 


SSSS3§S3S5SSSSs3S3SSs:SS?eSSSS:^SSSoSoSS 


SS@2SSSS3S2S8SSSSSSS&66^S32SS3 


I 


:??^SSS3SS3S^S3SoSo?b:f2gSSSSSo£S33SSSSd 


!3S&989SSS@SSS&S:§SS:3I3S68S:S^SSS8S 


8£SSS8S£^S3??I^SSS^53SS?2g3Sg:g!&g2SS£S^§3S5SSSs3 


9SSS3SSSSS$SS$SS99S^9@SSS$$3^ 


I 


S?:SSS8P2F^SSSSSg83gS@S8?S§S@SS& 


c 

•* 

> 


SoSS9S389£S9SS9&SSS9;2Sa^SSSSSS!S!&:3 


I 


I 


I 


SSSS;g99S@S63S!8SS8eg?^S38^3^3SS@ 


aSSS;S:SS3S9^9:;i9SSS|2S3SS3SgS;S9S9^ 


SS6^&83S8SS8t:lS^S3E^^g&S2$?Sr:@2SS3S 


@8SSS3SF^S^:sS:^SSSes:8SS88S:S:$SgS9sS 


83SS^S^^??SS8d8^{:SS^?^ttf!S8SS&?SS9 


Sg^^^@3S@83SSSI8^^S888SS8SS^S3S&g 


c*oooocst«r»t<>oot>t^QOt»t*>nQOOOooaoaoaOt<>t<>c<>t»aDaot«aDaoaOw 


8P^t^8E^f!?C:^^^SSS|SE:SSSE:Sgg288g^S3^^8& 


SovOoSSflEBaOAAtttewOtAwSoaOWQOSDQbaDdbwwSOCv 


t»    •  t«  t- r*  i>  t- K*  fc«»  c*  t»  t*  |i  t*  f"  fc- e- 1*  t»  t*  *•  (*  i*  I*  c*  ^•  t*  e*  e*  t»  fr- 


SwSSflisScBOftsoSofeoSSSoosAfe^SodooDAaD  a&ab  oo  So  oo  oo  S  Ok 


l>  t*  £<- to  c*  c>- r«  fco  t*  fe«  »«  c«  fe- fe«  t>  to  <c  t*  fe- 1>  f*  i*  I*  l>  c*  r*  t*  l»  00 1*  to 


kO 


SSaftSeSSfiootSSSooSSSdiSJSSvwSoSodSoiSan 


I  """"""•'-•'•ssaasssssaaHaaaassaass 


1^ 


o  o 

to«-l 

cot* 


1^ 


hi 


3^ 


II 


ih 


1 

a 


11^ 


I 


^ 


o 

m 

o 

loa 


I 

&3 


BEPOBT   OF   THE   CHI^F   SIGNAL-OFFICES. 


301 


"2 

o 
o 

I 
p 

I    ^ 


St 

.s 


i 

I 


00 

So 


» 


I 


I 


i 


i 


I 


I 


I 


I 


! 

0 


a 

'8 


m 

d 

9 


8@SSSSS3SS33SSSSS3@SS&SS?8S£::^^ 


M 
S 


?SSSSSS{:g!8S|S§»S3SgSS6?SS^3???s2SoS3&SoS3 


SSS$^i:S2S:$SS9999^^S3S-:2£SSSS:SSSI 


C^^gSS?^SeSSSSSSS3S^S3gS£5^^g3gSSSS3 


S:$$;;i9!S!9999939;;!$3gS33£@S;3^99^3g 


s 


^SSeS8338&;S?^SS»3??S^?SgSgd3S3SSS^ 


I 


3^SS?SSSSS9!?S9$993399S;$^9£S9$^;CS»^ 


S!S9S3S;S^3S3S383S^S8S3S?S2g!S^^;3::g 


S3S3SS33SaSS3SS§SS3SSS^SS!SSSS98^eS 


I 


S339S829SS3$99S3;3:93S:S9$3:$^98 


SSS;^;;«''»3S3SS3SSSS1S3S93Sg3^3^S{2SS;SgS§^ 


I 


l<i33Sasa;2^3ql9S3&S^33S9SSS2q:S5^SSS3S 


SS3SSSSSSSS9:$^S8S$$SSS3SS:2  ;£$;;!  §S^3S8 


I 


SS:3:$9S5^9SS3SS^S€8S3@83g8SS^$$999 


S3S5S3S9asSSSSa399993S3So33S93So3S«'S 


I 


993S99S;SS3933@SS33S^93S^9$$9gSS:; 


p 
S 


&S9;;!tSI9^99«99932SS33a3;$$gl^;S3SSS^3^ 


lg 


CO 


II ' 


•A 

or* 
com 


eo 


II 


QQ 
o  o* 


CO 


II 


00 

9:$ 


I 


SSSS^S&SSS86SS^S;J8&SSSS8333@£S33s$ 


hk 


CO 


h% 


essssss&ssaasssessssassssseses 


I 


SSSS£S&S::S:&3SC:S33sgS8F:??^S3S5SS^SSS 


SgS2Sg8S8S38S38^S8S&82!;3S@g?$63^ 


S3SS3^3SoS3S^?g2SSoS3SS^£!^^8^ScSS3SS 


I 


o 


S&g^8?SS?gg3SgS?3?88SS3S3^F:??g^3 


I 


8SSSSSSSSoSSSS3SSSS?833SgSSS3SSSS 


f-l««e9«u:«ot>oo«ovHMo^■4•le«^•ooQ»e^ 


a 


§^?i3i^2^^s^s;§^si8:^     S;^ 


302 


BEPOBT  OF  THE   C1|IEF  BIGNAL-OFFICKB. 


•2 

d 

o 
I 


I 


.1 


< 

^ 


§ 

H 
H 

OQ 


So 


I 


I 


p« 


I 


I 


I 


I 


I 


I 


4i 


% 


fr>t<-»»Sc»St«SfoSSDaowS63t«t«SSDt<-Saot«Saot«Kt«t«r- 


I 


3 
S 


oakSwwSttodScboocbObSoooiASAwSoaiSwaooofioS 


e9eo««i»f9e<ieiraro<«)ii>iA»t-aooegeQO«DieiA«cD»aeo»oaD 


I 


dbwwKoDaooowwciowooaDSQoBsaoaoSSoeodoQoaDOOwO 


»t>'<«i9iQbSoio»'<«i«D««ic<*r«QOOotf»eee4ea>o«D«toC9e«c9^m 


I 


wwSSKrt^t<>waoaBw5BwQ6wdbSwwooKwcii6waDw^QOaoc^co 


S^SSS@&&SE^r2SS^^?&S^S&?i:!S33S 


e«t<-t<-eet*t«c»t-t*SQOt*aDt«ft>t<-t*t«t<-«t«e«t<-t<-^ooaoaoa6ab 


"1575" 


ig^&SSSSSSSS!SSSS2SSSS{:SE3&SeS2 


\ 


SSSt«aoSot-SSt«aor-r-t-Kt<-r-SSSSt<-t*8i>t<- 


lA 


iOkA4A 


m  lOtA 


lAiOia 


I 


lau) 


lA      lOlO   lO 


•O   lOiO 


la 


S^i^SS^£8^^?dSS3{SSS£8gSg^S5SS38?i:2e^^^ 


*Ci 


•o  m 


lAiAiOi^  5      lO  *5      aOiO       •S'STS" 


Ud  lOiA     lA  tA 


•A4AIA 


lA 


•AiAtA   *A 


•A   tA 


lAiA 


?r:^^^^S^^f2^@SS£i::riSS2f^t^{S?^^^r^£:^^S^ 


I 


lA  tAiA   lA   lAiA   55" 


lA 


SSSwaoSSaot«t-St«t*t-t«^^^r>aoSKK«-KKr»aDi>S 


iAO 


lA 


•A 


lA 


lA  tA 


"iA   >A  lA   iAiA 


S*Q^fl»oo>tAe4^iA|-t<^«0'<«i05t«r«r-«d«5t-|«t-:«><De^aQ^Q^t;-«dad 


s 


■A 


iS   55        lA        25    i5  35   35 

teSKSSaoSSaDSw9b»SoccaoMwSSoSaot<>n9)Q0  9 


•A  lAiA  lA 

OOOOuOwQDQOaCQOQOaO 


•A 

OD  00  00  40  t* 


ssss^ss^s^g:^ 


I 


5 

^ 


lA      lA   lA  >A  tA 


•A 


SSSSoSSSoAdioSekoakSAASSotSooaoekaSQSww 


•A  iR  tA  lA  lA 


lA  tA 


tA 


SaoooWt»aoSooooo6r»c*o6QOOOQOt<>aDt*a6aot»6oa6wt<>^t>QDQOt« 


lA 


tA       tA       tAtA  tA       tAtA       tA  tA 

SSwakQoaketdbAAAoocbOASSotSoooSoteSSSnSSw 

f 


5S  lAiA       tAiAtAiA       tA  tA  tA 


lA  tAtA      lA      35  BSTaTZTBSmBTBS  iA 

ttooSS8oSSaoooSwvSSak3SotttAwwa5SDnSAocbtt 


II 


MOO 


^^ 


|g 


II' 


%%, 


&£ 


1;^ 


^1 


&^ 


lA 


II 


5 
g 

a 

I 


rH«»^.o«>i^oocioj^ea«o;*->«e5««g-5gQ25«5gS5g5g05H 


S 


I 


94 


SI 

I 


00 

So 


BEPOBT   OP  THE   CHUJP   SIGNAL-OFFICES. 


9 


9 


g3@i»^S^S:SSE:??S&^S^&?:^3sSSSSoSSSSS5 


I 


t 


I 


I 


s 

I 


a 


i 


I 


I 


43 

I 


I 


a 

o 

a 


SSSSS^SoSSiBioSiQia'vSultatoSiaotDSSSsS  S.to 


SSSSSS^]^2SS2?&?&;€SS£3&^SS?g^?S£SS?£S@ 


S^$9$S$9S:SS:3SSSSS:$:$^SSSSSSSSSS;8 


I 


:SS&SS3S83&;SSgS^8Sg:^Sd^SSS^3^?53^f2 


a 
^ 


Ss2SS22  3S25;2l«SSS22222!sa:;23!S35JR2S2SlS:22 


I 


9SE:s;s&ss&g8£rs2SS&;s;^3Sgs&i:^s^sssss 


9S§g;S8^SS$9^SS:;!:^SSSSS^SS^999S§^SSo 


Si 


S9g:;^^33S€S$S§:$;SSS:^8SS&;S9:$^S 


Mm§S9eoS3S»$^eoeS9Sm^eieS^S9^mra99^eoee$ 


is3:^89;^§S9Sg99g;s;S9;3:^9SSSS$€SS;&^9S 


I 


SeeeocoSS^racidraee999eem««i^ioihtf3^SS^^S8<vS^m 


S;;!;isg@^3s:s@ss&8ssss3:ssssssss&s3sss9 


^«Haomt«t:t^e9e«MQoe4ecjioe«^(oakrat<>ooiaiH'«aQaone» 


S{:33E^@@^Fl€9S&SS338SSSS@@'»&3SS§:$ 


S3^S&S;S@SSSs3sSSS83@S^S:S9SiS83SS@8 


CD'<«i«Dt« 


SC^SrSSS^SSSSS^^SS^^^S^S^^SSSSilt^S 


00((3C9CPC«vVO<i5r»l>t>t»t>t*t*OwCOS<D(i5<Dt«t«t*QSSS> 


8  s  £2  S  SI  JS  S5  r^  S  SJ  S2  Sa  E!  i2  3!  ;>!  a  S  Ci  2  a  a  £2  2?  1 2  S  2  C?  £? 
t<>t<>vaooooDc«t<>aot*aOt>t«<)oaooot>c*evvt<>t«c<>t«aDc«t«t« 


E 

> 


OOOOC^OOOoSwAwwwwASwdOQOwOOwXoOadSwOOnOOwS 


Ac5d>ao5oSot«Qooko5oc«t>c*^SotwAc*ooc*SoflOCbSAoSooco 


i^C9e9^iO(9e<>ooe»o^mm«4>>A<Dt«aofl»Qi^ 


303 


ci 


II 


00 


II 


o 


II 


^g: 


;$! 


o  o 

$3 


o  o' 

CQ  <0 


C9t» 


h 


I 


& 


a 

o,xa 


S8!^s<$^S!;sfi^;3     S» 


304 


KEPOST   OF  THE   CHIEF   SiaMAL-OFFICEB. 


1 


I 

•43 

a 
o 

1 


I 


I 


•8 


IS  S 
<E  •< 


So 


I 


I 


«s 


I 


J 
I 


I 


Si? 


I 

5 


I 


4 


Ha 


«ioo»a»i-iaoQoet«eo^eeekiH'<«iakfHe4e»c>9ee90»ooeo<Hioe40 


I 


eeoe«*OQoao*Ha»o»oo»a»oooeftOftOfto»e»ot»r«o»ooO'«Cbo 


ioe>'<«iiet«aoe»oaot«r*r-oc»aDC«9t*e«o<-it<-c«t>-»cooaot«c»cDt>- 


s 


io^aoflcake4CbQOcio»«aa»^cQOiO««i^o»t<-cooci5iaot>'<<*eoaot«iH 


«oo»akK)^t<-r«makOftt<-t<-t*«<-iaoQoaoooeeioo^t<-ot«f-4aot-cD 


I 


■OACvakoct^ttoo^iirHr^cQiHt^eor^aoooftoroeoAi^iHaktDao 


9 


00  ■<«•  04  iH  o  m  e*  o  o  t«  o «» t«  r^»  r*  t«  e«  OD  00  <D  M  ca  o  00  QO  aMfc«  o  t»  ^  t« 


I 


^eeooeoeooa»c»e«<HeeokAkoe»oek«oe«(oc9t*o^r>3^iot<-ak«D 


t»oake«c>9<Dt«ficocDiHO»c«^t<-r*t«ciot»ooot»io<D«t«<o 


I 


oooe400coak«Doooooo<o«oc9eaofl»eoakiot<>oo»oeftiOiH 
"STtb  do  9)  o  o  <D  o  a  t«'^  o  loe-'t*  not  to  »o  ^"^  e-«»e»t»t-b-^o^ 


II        I    I    I    I 


I 


I 


I    I 


I 


r-ieiHe«eQcie«t*aoaot«o«-4iacDe«e«e«ot»*-ieoMOO«HaoA«De>9e<i 


t»eot»eQ««ieoc9cocDak«^<ot»t*t«io«D«eioeoo«D9i«<oot<-eftC4t» 


I 


dooe^cecQCMeovt^QOcooeOf^iHOft^ooaooeeiioeoaDcoofr-aoci 


t^akaoaoe^t^*Ha»mt«ootOi-<ir»iawor-oe»iHiHr-i«ooft*at««<D 


I 


<Dt-cqt««DeocoiHiH^40fHoakO>oc*t«co<Dce-<«iio^a»'«^eoo»t- 


1^ 


iO«cQ«D«Dt-o>aooiO'Hioooooa»QOt«oraiQiQt-QOior^»oftoe40t«^ 


i 


<«ieo<He<«e»o»Mi:>oo«orHt«iH«r^et*coeet>rHc<9<^ao<HeQ«eio 


eoo-<«it-4a»aDeoeftr«ci9^toc9^aoake«c>9t««o»t>eaooioia^a» 


i 


c*Ma««iak^aop*emoeoe40«ooeiiHaaoo»c»ooootoiHao 


iH9<iHeooeoo»eoakeoo»-iiaMeoaoeiAioeot-4^a»fHooa»9e4. 


I 


M«Doei-icocecotf>oioaoeieaowe40coom<^eoocDe<it^aoe»t«o 


iHaoakt*^o»e<ii^coMe<9ak«Hak«oiHOt-4r<-t<-e4Miot«»n«o-«c<-fioiH 


c«c>ieo»a»to^«aor«akaooo«toor*«eia»«pofto&ifHooof-i^c4 


^ 


3 


o 


& 


• 


1^ 


1 


r4  M  ee  <^  « «o  t» 


a6oOf-iMm-4>io«r-ooeftQsjfi9SS:£^.S^SfiS2 


a 

II 


p 


<«3 

a 
o 


Is 


1 

O 

3 

Q 

55 

S 

S3 

1 

H 

3: 

•«» 

r/3 

s 

s- 

s 

s 

1 

:^ 

of 
So 


REPOBT   OF   THE   CH^EF   SIGNAL-OFFICER, 


305 


s 
»? 


^ 
^ 


gSeS@SS@@2S9^S@33SSS3SS3SS€SSS& 


^ 

^ 


$s@s^;i!3@Si^^^93^;ss2SSSSS3?S6£:ssssg 


J. 


SSSSS&^?^^^^?SSS3SSo{:SSSgSSSo?S?SSS 


9$o^9$S^9t;:Ss39SSSSSS;3SSgS&;S99$9S 


I 


ooSot«SSooScQOt»SSocDSi> 


«^o5«e^»o^55U5SSS55So52?M^^w^5•*«eo■v^o5^'* 


iO|^oeowsomia«4^ow|r!90rHiakooe9«inotAai>M«D«i24 


o  o* 


I 


»HSKw53eo5*"vS3Sc3So5'*«ScSc5»o55rt«ocoS«eo 


>4 


S$9So9SSS$9SS!;3:^S3S$3S?S$^»9Se 


&& 


.0 

I 


SSS8SS^SSSSSeoeoH«Nca§H«'*»«eiS«'*T?rteSm 


s 

^ 


^$$SSSgS3SS^^^^S9!Si:i!!3:s:§Ss;!s$:S^3s:ss?^? 


iHiH9iS^&9Seoc4c!ira^meocim'9^^m9io^ioia<«<$ia^eom 


SoS§9$S^$SStSS@&3:S&;SiS3&SSSSS8S$@S99 


04 


II 


o 


99^ss:sisss39ss^s;sss:$^s;93$;(9s$$sg§§;c^s 


s 


u 

St 


i 

9 

I 


SSioSm^oSo^'^SeoSo&toSSiaoioiaS'^taiAmeo 


ssss3;;!9:iij3:?99ro^^939^sss^9£: 


ss 


wSot*r«oSt««5t«vSe<»t«t<-c«t«St^SeSSSoo«or<-r«t*«3« 


99 


II 


eo 


(4 


?3S38@3&;S@S3@8€3SSSSg:S;^S§g&;SSSS 


SggSsSSr::£^SSS^S§SS3SSS^3SS3SS&?SgSsSSS§S3S 


SS&SS@&^SS£SSSSSS&;S8SS3SS€@6&&& 


a 

S 


d5aOAAAAw2wSoot«i^t>«oooSoi5aowaoQbSoSooocooo8Sooa) 


o  o" 


cot" 


:?  S2  :£  s  s  ss  s  ^  3  S  &;  S  ^  s  S  ^  S  s  s  iS  s  S  S  S  S  S  S  £2  :!*:  S!  r! 


fltoaooScSAAoSdSoflSAobo6aDa6t<»Si5aoc«aoAd5o>ebdSa5o} 


eot- 


g 

a 

I 


r<49ieB^io»t«aoa»orHC4eo<id>ioet«aoa»9^ 


20  sia 


3;:?3S:?:f^S^2^SSc^S3S3^^^s;SSg^ 


i 

a 

H 


o 

a 

i 

.d 


I 
a 

i 

9 


306 


BEPOBT   OP  THE   C^IEF   8IGNAL-0PPICEB. 


% 

a 
c 

•♦^ 

0 
O 

O 

i 


•§ 

I 


^ 


••id       '^ 
9i    ua 


O 

M 

H 

H 
CO 


g 


o 
fl 

»? 


I 


^ 


•S 
^ 
l:^ 


I 


»4 

a 
s 


I 

o 

}Z5 


I 

O 


I 
I 


be 


>> 

9 
•^ 


3S£SSSSt^!S:SS9S@&SSi8SSSl;:^£SSSS?l 


I 


i 


S$^eQ^S-<4*iA9^<«<«<ira«<i'3ta^SiSS<^<«<SSo>otA9S^S 


sssss&ssszsssssssse&s8{:;s?es3s&?^ 


^1 

i 


g3S8S:g:g@3$sss9SS£s^r:s^^&sscss^^s 


II 


I 


ioS^$iAio&d3SSSSSSS«S^iS«StS&)S^iSSto^oio2 


C4<Nr^Noo^cqcQciiH^p)f-ic9coneQeoeQCQeQMeoeQe4Mr3^ 


adSlSSSSSs;g2£22S22ia£2aS?S332R2S2SS 


o 

t- 

CQ 


^^fr4  64  CO  eiS  09  e9  CO  C4  iH  C4  eO  CO  Ci»  m  m  *H       OICOMiH        f-tr-iC* 


eoc4mMfHrHC)'<4<<^comramHc9ramcQ'^-<«)Meoco'4<eoeocoe4(oe090 


.a 


Me4NMe4i-ie«oiS4meococ3eo<^eQ««i<^-^<id>cotS-«'«coeococoeoeoc3 


a 


oacocoaotacQr-ir-ir»e»iQ^abQOO»iH<ooocfta»eQ^iHr-iiHrHO«o 
eo«^'^«c5eoeo^'^'*'*'«>'^»o»5^«5'*>M5©ioifl»oH»^'^'«<'*«*co 


^co 


CO  CO  CO  C4  rH   C4  CO  ff4  tH  C4  CO  CO  ^  CO  CO  CO  C4  CO  CO  CO  CO  CO  OQ  CO  CO  C«  rH   C^ 


tQciooe9rHiHtHiQ^acDi-*raQco*Q«ptr'H'««<ct>^eoaooQOcDt«cooo 
^^eocoeoeo^coco«'^»o««5io»o*eo^^^"*'«<'*'*eoeoc4NCM 


kk 


Sr-(r«QaiAaccDO»<pt:»coi-<ico'^e9t«Qmtfd<oeoc>««-ico«oeot«'^i> 
iA^cocoeo^'9co^co'<«<miA<4i^^*o^coeoeototQ^'<a<io^cococo 


I 


SQ^CftooQMe«eb'^^e4<D(Dcot*eo«D'Y*-4dr:gogooot«OiHiAi.'>aa 


hi 

CO  ^» 


SS$SSSiAtsSS>S!a3t««9S$-^to^ioia3S«S€S«S 


S&S2So&^t«&&?tSSoSoSt«Sot>t>tot*t<.e>aot^t^t»t»SaS 


t^woScot^SScoSeooiaSiaSSoScooioStaSSoSSSS 


I 


aot«c«wwOOODt«t«*QOwwt«t^aDwa6w9o8ot«l>t«*a6aoooei6t«c<»t>t^ 


as 

eot* 


d 

'I 


@S3^^SS$SSg&'S^E:!S@€SS&;S£SS^S^SSS 


SQOaoa»SSa»aoS6t<>t<>aoSaoaoc«»t<<St>>aoa5SQa5Qot«S8o»ooao 


g 

a 


o 

is; 


f 


iH9«eo'^iA(ot-oDOkOi-ic4co^kocer<^ooa»OfHeNicQ-<#iAtot^o6o»Oi-«  S*^ 

l-l  v-l  (H  rH  r-t  r-l  r-i  <H  <H  r-l  e^  d  CM  C4  d  CM  C4 C()  C4  C4  eo  CO      M?^ 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


307 


H 


B 

O 

I 

So 


S 


i  § 

Si  M 

S  H 

g  oo 


:^ 


g 


05 

I 


I 


I 


i 


I 


j 


,0 


I 


I 


I 


d 

^ 


o 
5z5 


I 

^ 

5 


f.0 


SS&SSSS8SS2SSSS&S 


10 


SSSSSSSSSS^SSSSSSSSSSSSSSSSSS&SSS 


3S:$;?9SSSS2S 


S^SSieSie^^SiOtoS^^ioSoStA 


fiOwooSdbaoSooSo  ^ob  ttakSwODi^aoQodoQoSekobSoAooootOb 


9SSS999:$9S:S^4:9!;99SS3S9:SS^^^9^;(S 


r:*9<>* 


SSSSSSSS{Si:SSSS;?^i:2I^S3?SSeS3$3&SS 


SI3SS;S3:39S23gSlS9S;§SS9:SI$SS$^99:$1Sf^SSI^ 


SSS^SSSr:^SSSp;{SsgS!3SSS83?^;0f:^Sf^^SSS 


to 


ssSiS^S§i3§$ss^^2^;i!S^S;SS99S;SSg99^fS 


SSS^SS^SSSSSSSSSS^^SSSSSSSS^S 


10       U) 


A 


10 


StM«^<H^c^NMSc4S4cS<-ic«MS^S4e4^S3e4MMS4eoSe4Me6SS3 


S99S$^SSSSSSSS@S38SSSSS?2^g2g&^S3 


m 


vHiHMSoeliHr-ieoSSsSQM^^SSImS^eSmSiSc^c^SS^oicSS^^ 


$SgSSS^S^&!;32:SS^^£!SS88&SSSSSSS;9;i!9 


iO 


•o 


SSSS§313SS3S3S$SS;SS@SS§SS;£SS^SS$^SS3§SS3:32 


S^^e3^gStft:SE:2gSSSS2!:S3S3@SgSSr!:?^^;S^^S;S 


S32SS9S9^$SS$S^99SSSSSSg;ilS:;:S999SSS 


SSS63SSS£Ss2SSS&Si^.i;^@SE^S@^t:E:SSSSs3S3S?^ 


.0 


1 


s::se8SSSe3&$S22SSSS&3Se38SSX2Se 


d)AdoWQ6n8QS<sokAwwo6o6wSSQOwooSSSoaoo5o6Sw 


-«1 


I 


I 


a 

e 

a 

e 


S^^^SS^g^^&^St:t::^SSS@S3@SS?^S^ 


^00  cx>d5dbddbdkdddtddiAdaoAOkC9SokAO)5SSootAcE 


iHcm-«ioe»»aoaofH 


d 


II 


II 


to 


l« 


00 


II 


1^ 


a 


ca 
''I 


I 


1^ 


t 

g 


o 


g 


1 

a 
S 

OS 

d 

I 
I 


308 


SEPOET   OF  THE   CHIEF   SIGNAL-OFFICES 


1 


o 
o 

L 

n 

§  2 

i    ^ 

s 
•«» 

S 

I 


!i 


i 


5 
^ 


i 


^ 


a 


SsS??^r:?S^S?r:SSSSSSSSsgSs3S9Sg3SSsSS 


li 


Sg:!?!3SSf^gS3SSS^^SF^^??&5SSSS&(:Sr:SS&sSS 


S$SSSSSS3SgS??SSS?SSSSoSSS;S»S3SSSS3S 


99 


S8SSS3SSS3SSi3^^^?!g??^^S33;SSD393 


i 


tS^SgSSSsSSsSSoSoSSSSSSSSSSgSSSSSSSSSS 


&2; 


i 


SSS$SSS3:S9SS3S&S3SS:S:3$3S& 


e«SS3 


I       r:t:S:E:SS3S^E:S3S^p:!:t:SS3t:S:r:S%£:SSSSS 


I 


9$^&9S9SS9:s!$S2$$$ss;3£SS^;;e?;ss$ 


H 


:S3SgiE:$g3SS&S3t:?Sa3SS:S3SSS83S 


9 


I 


S9SS!S^!S$99$S9;S^^s^S$99^^$9S:$!;&;3S 


I        S5SS25S5i5:SaSSSS8a^Sp:^?S£?2^S?2Sf2£S2 


I 


^:3:S9^!S§$S;3SSSSS3&&S&SSS3SSS?:S9;^$^ 


S 


S2S;^@S£33SS3&S^^t£gS?E^^33^E:?&S3SS 


O 


B 
^ 


82!;s:sss^^s;ss^?ss;ssss€S$s^9€9s:39gs 


S8SS^S?f2SS&&SS^^SS2rr^?^^SgSSSS$ 


6 


^gSi:SS^t£E^r:^3SS?SSE^33&S9^SS3S83E:33 


I       SSSSSSSSSSSS3sSSSS??SS^?S?&^o:S3e:S 


I 


-«1 


iOQ0>r«-«»o«ot«AOo^e»aoe<«^iOoieot:Oia<Doo«po 


rH  rH  »M  rH  iH  t^  ( 


0 


SS?SgS§gS?r:??t^&SSS?S5Ss2SSS|:SsSSS?SE:?t£ 


^  ^  ^  ,.^  ^  iH  r^  tH  f-i  rH  f-1  f-i  r^        iH  i^  r-(  r-t  Pi  r^  ^H 


S5Sef:?S2e?2g?2f2r:?S??SSSSS85Sf:SSS?SS 


SSSS3SS:SSSSSSS3SS§SSS83SS3|S§S| 

^^  fH  f-1  ri  ^H  r^  i-i  1^  f^  tH  »H  «H  Fi  r^  ri  r^  1^  »^  »^ 


a 

o 


I 


§ 


§t 


o 

3 


s. 


a 

s 

g 
i 

.a 

o 

o 
SZ5 


-J««^'««'^»»sdass^s^ss2Ss§3sss»8S5§sa8s 


I 

a 

II 


REPOBT   OP   THE  CHIEF   SIGNAL-OFFICER. 


309 


d 
■«>^ 

B 
O 


o5 


tzf 

b 

H 

l1 

(A 

O 

•§ 

^ 

ci 

^ 

§ 

H 

S 

^ 

1 

5 

a 

o 

S 

5 

H 

s 

00 

•^ 

s 

a 

S 

^ 

J^ 

So 


5 
^ 


^ 


^ 
t 


I 


•s 

^ 


I 


s 

3 


S 


»4 


£ 


i 


I 
S 


A 
^ 


li 


I 


9 
< 


i 


^ 

I 


^ 

s 


a 


I 


Sg:€&S3S9SSSS@SS€SS33SSgSSS8SE^?^S 


s;SS^SSSg8SSeSSSSSSS&S53SE:SSSssSSSSSSS? 


^S$9;SSS@9^:$S;S!o$99&;SSSgS&SSSSdS3 


sg^ssse§s?sss@ss^s^^s?^^^^3^^?sss?r:s 


9SSS9$$S:$$SSi3SSS8$3^SSS^^99;SS;S 


S^S£S8SS;d:S?E:S3?SSS£S??S^S8^&St^£SS 


9^SSS^$^^9SSoiSllSS$^3&99ISS999S^3lS3^ 


Z$^:^S8SS&S8S;SS^&SSSSSS8^SSS^3S$9S 


S«S23S^^^§SSSS8S3S3SS;S^$9SS§S3SS9 


SsS9S2:SS$;Sc^.^998:SSS$2S2SS§§S^9S 


M 


§$S3^:3«^s;sss«g2SS^sss3Sss§S3Ss;s;3^S3S3 


9s;S§^SSIS9S:^S9SS«^S:SS9$S$:;iS99;3;^SS^S; 


ss^ss^ss;ss!?;s9SS§s$sss^9S^9^3ss^3@ss; 


SS$^?S994:SSS^S£SSS833S3SSS9^$99SolS 


SS;33S^SSSSS^g3!S^$S9SoS:Si;;!ISSSS9Sg^S;SS' 


9^SSS$SS^tS;S;388S3SS3^S$!^99^^SiSSS 


&@9S:;:$s;^9^is&gs$99^9;3:3S9SSSSS^^s 


r:^SS@SSg2S^3{:S:SSS:gS2^S:SS83SSS3SS 


SS3S88&S€S2Sg2^SS:2$^2S8SS8@SS£& 


88SSt^SS^P^f2SSSSoSSS?8^^SSSS33S^5SSSS 


^8SSt^?;:^3S^^r!3SSSSSS388SSS3838{:S2r! 


3S33SSSSSS8SS?53^SS83^^gSSr:3SSS3SS 


8Stt^S:?gSt^8SSS8?:3S3SSSS;8388S538S8 


S3SSatiatl3ISsesr:lS38SS^3^S&SSSSSS3S3SS 


•       t«aa«       •■••«««afla««fl*aa*ii<«fi*a 


'^^•-^'^•^••ssasssssassaaaaassjasss 


eo 


|g 


%i 


hi 


c* 


II 


00 


hk 


o  o* 


m 


II 


o  o 

9X 


II 


|g 


Ml!- 


a 

i2 


310 


EEPOET   OF    THE   CHIEF  SIGNAL-OFFICER. 


s 


o 
o 


5  o 

Q     GO 

oo 
O 


So 


I 


eS 


SidiSiaSiAS'^iA>A>eSSiftonS'<«<iaio^^8isStaSSS^i3 


=3 


•a     to 

lOft  r4e«>H- 


S9S3$S3SgS3S&;;S99q!9:^^^^S$uSSS2S9S:SS 


SS5  S  S  &  a  S  2  g  ::i  S  S  S  S  95  S  S  S  S;  S  S  S  S  S  S  S 1 2  Sz  fe 


I 

el 
1^ 


tfl  la 


^ 
a 


Si3SS&SSSS&33SS»::^SSS&3SSS«d8S3S^ 


SI 

•l 


m 


Sc^t^SSSiatoSSovSSmSSoSSeSSSSswv 


i 


°0trt«aQX«De<»^t>^xm^ae4i-»a»'<«!^>0r-«t^qgc9acmiftiAocit» 


^ 
a 


So<0VttvSScDC6o53^@ScD@qDOt»O@@&Sw<DS4DV 


o  o* 


lO 


00 


o 


o  o 


00*0 


s 


3 


So 


s 


,9 


S  S  2  2  E:  S  3LS  S  S?2  2  S  S  S  S  2  S  2  S?2  2  2  £2  S2  S  2  £2  22S  S 


to  lO 


S 


S>Q«Dm99iHr-tOetA<HaiOiO»^«0lO<HlO^€QSt»naOa^OC4aoQ 
«S9t.t-oot>'C«t«t«i>t«t>o«Do»eD<o«D«DOio^tnSeocpioiiS 


o 


.9 


,* 


t«t>t«t«i7>r«aoaocoQo6«ot»t-e>e>e<»t»t«o«D«DaoQoa5aot«t>'t> 


I 

O 


^ 

^ 


•atooSSSSSS«9SSa3ioioieiaSSSiAStoSioioto«<i99 


s 


c«aot«aoaoa»to«iOeQOO'<«iiH'^totoa<eos^r^^r<-oiOi-4 


a 


.9 

1^ 


^Sto«oS@SiS&3toS>oSi6S«o3S333o«oioto!SioSo 


^ 

^ 


3 
<1 


oSSa6aoo6t<-t<-Q8aoaoaot<»t*ooSSaoei5oo 


r^  <o  00  00  to 


b>MQQ<Dr«^QO 
t^  QD  00  00  OC  00  t>- 


(o«d3SSSSSSSS3o  S'S  3S«0SioSiovS«o«6<oSSioo 


dS 


t>tvaoooooQOODC<»ciDd6oOwo6o5dDooa5coooQ&Q6wooooSwnQbaoQ69S   * 


•oSSio&u>3SSSoS«i5«o3«Do3St«t*Se«3SSSS« 


Ot  CD  00  A 


aoooa5o6aoaow3ooa5oot>aowSdSok9aoa6ciot<>oooDo6t>t^ 


it-t- 


1 


o  o 

*n8 


CQ< 


00 


^1 1 


2.8. 

eQt> 


wt* 


I 

a 


i 

§ 


f-ic«m^to<Di:«ooo»Oi-ie4eo<^io  «ot«ooo»OfHc«o9 


fHc«o9^iaet>aoAo*H 


II 


k 


BEPOBT   OF   THE   CHIEF   SIGNAL-OFFICER. 


311 


o 

S      t3 

3 
I 

3 


IS 


s 


^ 


00 

So 


9 

I 


•e  S  t^  V  S  >o  iS  «  S  3  S  S  US SS  t«  o  «D  S  @  lo  !S  e  S  3 1>  to  CD  fr- 1» 


i 


3a»SSSt«c«t«r2tS^^^fSS8St«t«SSSP^t^t»SooSSaaoS 


& 

^ 


=2 

Pi 


gSS;S&;$@S39^$;;;!;S-;il3SSSS33@^&@SSS3S 


r^c«G^tr9WOA-«>HS4nm^coeoi>^eir^iA«>Qomo){>«o<oudQo«D 
aoSot««S^»t«t•l>o»lalAtS<Dla«aoQOa5c«t<•a5oi5r«^>^-t«QOt>^- 


9$:S3:SI999SS9SS3SsS:g@€3SSS3SSSS$S3 


3SS8238?SS6!:6SSS3{:SSS:SS&e:&SSS^ 


t-t- 


I 


.a 


k4 


SSSSSSSSSSSS8$SS$33S!3$;!SSSSS$SS 


c^ocs^ei 


8 


@3S9SSS?^S8S33SSSSSS^SS23^S^$3gS 


MAMmNcSm^SmeieQ^SQcSco^loro^So^^SsMNCoeo 


I 


i 


M  91  94  r^  iH   rH  CO  CO  CO  CO  CQ  CO  CO  CO  CO  CO  CO  ^  ^  CO  C4  to  ^  00  ^  CO  n  CO  CO 


d 

a 


%33SSaS3S99:3SSS38SSS$$3SSSS3gSS 


I 


s 


^I94e9^coeoeom94<o9<<«i^co^io<oi3io^^wbi0ini0k09'#'^coeo 


^ 


S3SSSSSglS993S3S9g3S&&&S3@SSSS$$$^ 


^^^■^cc*oeo'<#eoeOeoWcO'»<iO'#iftcoco^io^'i'«i*"#^^eociN 


^ 


SSIgSS3S8S$$Se8@3SSSSSSS3SSS9S3S 


I 


33:8S9$S39SS^S3SSgSS8$^;(S:SSS33S3 


!2SS^@&g2Sr^38S^^£Sg£^^gg2&S3SSSS^&Si 


I 


@&33S3S3:33SS&83S^3S9S:SS338SSSiS3 


S??:gS?S^?:i2S?:?5gSSSt£S^^?S£SS333?SSS 


0 


•& 

•^ 


^?63@3Sc::::&3^SS8SS33S&SSS€SS3^?t^ 


si 


oaOQ6oownSwwwa5wwt«t*SQOwSwSo6t«t«>SwSA8wak 


SSSr:SgBggg2$88$8?g5888SgSSr^*'^^^^-* 


■  t- r- 1- 1>  t- 1»  t» 


Ac5ofltakvSQSaocBaoSQoSflSaowSr*tvt>fioo6aoooSoaooS 


§ 
a 

•s 
I 


*He«cQ^io<Dt»ooo»OtHc<4co^iaet«aoofto^ 


OtHC<4C0-<4>iaet«a00ftOiHe4m<^lA«Dt>QQa6Or-t 
rHiHf«fr-t(-lrHiHiH<HiH^e4ClC]e4Cl^e4e4C4eQee 


o  or 


00 

o  o* 

93 


1^ 


o 


00 


eq 


I& 


00 


o  o 


T 


00 


hh 


00  CO 


o  a. 

1-4  CD 

eat' 


ih 


B 

II 


312 


REPORT   OP   THE   CHIEF   SIGNAL-OPPICBR. 


a 

a 

o 

?  > 
s  ^ 

S    CO 

8 


§ 


^ 


00 

So 


SS333SS3@S^3SSSSSSSS&8SS6SSSS&§:!S3 


1^ 


^SSSoS^^SS^S2Sr2SgSS3SS^gSS3i^?:?S3SSSSS 


;SS3:SS^:SS@2S9$:SS:S:;3S:SS3SSSS^^SS&&;3 


S 


SSS^?SS33|:gSSSS&SSS&SSr:^SSS6^SSSo^ 


^ 


I 


:s:9$;;i:s^^92S$S;;$sss$s$ss@s^@sssss^ 


S^SSSSS^SSg^iSS^SSS^^SSSS^P^^&S^ 


§;{g9^SiSS9SS34;$^^SS9S§9:S$4iS93SSSSS39 


i 


@SSSSSSE^St^S@^SSSSS&&g@?3SS^SSS& 


el 

e 


^ 

^ 


isi^^n^n^9^^^^^n^s^^^^9:s^9?i^un 


99S^^9SSS:X^:S2(9^9S9:$S@SSS$SSS;3' 


s 


^ 
s 


^^sssssss-^^ssss^sssszsss^s^^^^sigs^sgsss^s; 


1^ 


9$g^SSSSSSg9:il99S9$tSiS3!^SS99939S9SSS 


a 


^SSS§S$SS^SSSS99^gS^;;!$9S99^$$9^^Slo§S 


9$:3:9sSS$S§:3:2S6S2!;83Sg&SSSS:2SSS&;^$9 


a 


4::S^9993S$2S^SSISoS592SS$SSS9SSSsS$^SS§; 


8 


a 

^ 


ssssss^sssss^^sssssss^s^^^ssssss 


^SS?^?SSSS&^S3S^?SSP^^S2gSSS^&S@^?S& 


I 


S2^@S@SSSS3@@S&Sg^SSS3&SSSSSSSS 


SM«DQoe4iAou3miO'^^<Ht«oio«0to<Du^^goc<9iAaooo(OOt« 
aDt»t>>t«t«aot«r»t«t«oooocoaDoot<-i>«et>0r«t«c«ao«c«aot» 


:?:S?2fe8?SS2?iSS?28S8S8fe8S8g2esS?2Sr'^^ 


■  t-t-t* 


I 


wwoowaoSwAOOcoaoaSwcioaoaDoocoooaoaoaoSo  oo do w oc Ok o Cb A 


t*  fc- 1- 1>  fc*  t- 1*  ©  t- 1*  t*  t- w  to  «o  I- 1-«  t- f- 1*  •  E- f- 1- 1- 1>  00 1- 1- 1- r» 


I 


OttAAooaoaoooAooooaoooAoaaoauooooooooooooatAOAOA 


s 


•       •^■••■■■•■fi**i«i»ii««i«f»«f 


^t» 


ui 


II 


II 


* 

CO 

1^ 


2,i 


loSe 


tii  11 


!.a 


^i 


00  t- 


&8; 


cai 


^1 


a 


iHC4eo<#iA'»»«'oo'fl>o'iH'e(im''«'iAec«»'tt'o  iSijd 

r^  r-(  iH  Tl  r-l  fH  <^  rH  v-4  r-l  04 C4  09  ¥«  A  94  04  C4  C4  04  CO  00      Km 


SEPOBT   OF  THE   CHIEF   SIGNAL-OFFICEB. 


313 


e 
a 

t 

o 

1 

S    of 


^ 


^ 


o 
o 


'^3 


i 


% 

I 


<x5 
So 


I* 
So 


Ha 


I 


I 


4- 


I 


.a 


I 


I 


a 


i 


o 

{25 


I 

o 

o 
O 


% 


0 
-«1 


•3 


% 
S 


I 


3 


:^ 


1^ 


I 


i 


;sssssa!;&$!93 


€SgSgS?E:g2S@e 


coMmM0dfiocQCic<o«CQMc4eo^eeeocoCQCQeococ4e(ieecQ^ 


3SS?3S3;gS@2@SSSg@?^SgSSr2^g^S 


SSJS^Sf3^^2SSSSS!;j^3SSS3SSS^^S3^^S$^S^ 


S^^^SSSSSSSSSSS^S^^SSSS^^SSSSSSSg 


a$^SISa§§S^^SS$99SS93^^^9SSS3s3SS^^i^§$ 


$£SSSS?iSS^^i^^t-SoSioScDeS439'<«iSioiaiotS«o 


SS9SgSSS!3SgS99§S:SSSS^@§SSfSS$S«^S^SSS§^S^SS: 


S?:gSg2SSer:S5g8feS|:f:t£gS??gSeg2?2giS8S 


ss8Ss6foSsg&i2&i8S&;9^$!9S§s$;;i:;i9$qi9$:;i^s 


A  cbdSa>cEdBdbASdKA8owfc«t^t<>t>c*oDc^cOQSot~c*Qoci5c«aooS5 


s^?3sgs^£^^SE:ssss!;ss@s@s:s9$^^sss 


^3SS38SSSSSSr:SSc3SSSSSSSSE:SSSSgSs; 


I 


t- c<- oS  t- 1- ?  t>  So  S  S  Sp  So  t«  w  3  So  r*  £«  t* 


•«* 


S§§|§|§§§|§§3ll§§S§§ISI§§§Sill; 


o0vo!k>nwo6aofioQ59QOO9wwAo6a5o6o6a6<>t>t^t>tvr»wt<> 


iH  r-*  fH  f-H  f-«  »H  f-l  »H  iH  i-t  iH  *-l  iH  »-« iH  tH  f-»  »H  H  »-« iH  rH  t-J       i-»  »-1  rH  »H  t^  »H 


& 


w 

04 

CQ 

•* 

•O 

« 

00 

oi 

s 

;: 

S2 

t- 

at 

a 

S 

S 

^ 

^ 

^ 

t 

S 

S^ 

% 

s 

s 

1-1 

00 

a 


> 
Is" 

P 

o 

i| 
I! 

"I 
•  2 

I- 
I 

«3  o 

11 


§ 


s 


I 


I 

I 


g 

il 


314 


BEPOST   OF  THE   CHIEF   SIGNAL-OFFICES. 


•s 


I 


1 

I 

•s 


3S 


H 


:^ 


g 


So 


SS$^9$:^^:?:$^^^S&^$9S^999SSSS&St^ 


S3SSSSggSSS833^?!&g&i^S@S@^^r:3SSSSSo 


I 


tS'*?0 


^S9$3^gS^^^9SSSS3SSS&;E^S^S3:S8Sg^ 


8ir- 


s 


g§SSsSSSS«^9$S5SSS^SSS$99cS9$^^3S$S! 


;^ 


»mSSicS'^com$ce^99eQeemcoSSeoSmeSe4      csieoM^Ss^S 


g!;;!S$S3:SSgSS^S$&s^gS!Si$:$SSS^999S$9 


I 


»: 

^ 


§ 
•I 


I 


I 


s* 
s 


I 


I 


i 


I 


raiHCsiMoicQmciiHSr-iMr-if-iMraMf-teoeoeocoeoScie^S^ 


SI 


99SS93^!§33SS!;SSgs;^g^S$9S§§S^SS:SS$ 


3 


aooo^oe4<#c»«e 


i 


SgSSga82SS§Sc3g«"S8S;2;3«SS5 


H 


oae^NMfH      iHO«e9eoMcoo^eoeo^e>3''«<coeQeoc4coeoeceQ^coeom 


r^'H049«e4iH^H^r-iMcorao9C4eQC)eoeQCQnoo^^^raoQCOcon3C4C4 


^S^^9^SS?^9:89SS$9S9S^9SS.^3^S§:?9^93 


comc4N9i^!4e4^McIc494cQmeQcic)esiMc3mMraeQneoNr^N 


322SSSJ228&'22SSS;&2SS23?3!SS2?SS!2S?22H23CS 

^1  »v  ^  Ba  03  CQ  P*  ^  ^1  ^  CO  PO  ^  ^9  ^  '•I  ^  ^  CC  0»  CQ  CQ  CQ  V  CQ  CQ  ^  CQ  CO  Oa  CO 


s 


iAio«<oiod(oSusSS3SS3SSS'^iSiASS^9ioS>o9S^ 


St«t>oe9tr9V:^fi9AC»ooiQi09<icoiaotnQk<3^o»o^Qio 
^^o^MM<<«i«92ia29«9iO'«v-^9co<«<u5iauS'^iS^wSSS 


I 


ooc«teSSt>aoaoSwSaoS8o«eS3«i>t«coo3St>t>ooS 


a 
1^^ 


s;^ss$sssgsssssssg:gs:»sgss!;::s$sssss 


SSc^SsSSS3^g2g5g83?^SSSSSS?t^;;^g2S3^^£SS 


I 


AOrHioooaaoeo'^ae 


S  S  S  S  IS  S  Sr  S  S2  £  ;X  ^  S^  SR  S5  S ):;  S  fe 


r-iC9eo^io«ot<-aoa»o^c<ieo^K)«oi>Qoa»Qi-i?4e«-<4>iast*aQa»OiH 

r<ir-lf-4i-lfHrir-liHf1iHe^C<194C<iC49«^e>lclC4C40Q 


O   O 


<^co 


2^ 


CO 


o  o 


C3^ 


hi 


%i 


iotS^o»SnS33SiaoioSSib«oSS'^SoS@&S«SSSS 


e« 


II 


OJ3 

I' 


1^ 


BEPORT   OP  THE    CHIEF   SIONAL-OFFICEK. 


315 


i 


c 

c 
o 


h     - 

i  ^ 

'§  § 


9 


g 


a 


^ 
^ 


g 


I 


§ 

p 


I 


I 
I 


OB 


Id 


§ 
S 

e 


3 


I 


8 


I 


► 

d 
^ 


t*t^OVSvVQ9<Ova3tot^t^t^lD  t^  w  t*iDt*d499t^66t*b»^ 


OAOdOC^OOdboOACftODdtSAOASoiAOftaOAAAdOkwAttOS 


@&&»92SSSS88SgSS5@^S3S?S^&SSS8;:?^ 


acr*aoaoaocot«t>t»cDt>QOt*toObOoaooftOQoaocsaoaot«aoQOoooook 


S^3SS^:SIS8S2&;393S3S2S^9:S88S3 


&&^SsgSSgg:2SS?5S^gSSSSSS8S8^S38SS^^SS 


Ss^s3;3:S9999S$SS:3$S9 


S  S  Ir  ®  £9  ^  %  ®  S  ^  *o  E"  :^  ^t«  ^  9  *0 1:  9 'O  00 '^  <>o  o  ^  a  CQ  «o  <<i<  o 
«D  « <9 1»  E>  t>  t»  c*  e  e<»  t- b<  00  ^t- 1«  do  t- ^  9 1«  t«  i>  e<»  00  r«  t«  t>  c«  r    ^ 


■  i>t» 


SS3S^!?:;!:Si:^9§3.^S^99S3S!$gSSS9^9S^9^;;!{S 


89S88SS3SSSS??S^^^?£:^S&8SS:gSS 


Me$Sc^iHc^eQSS^raSo9S>^SmeS'«<<«S9meQmci5HS98-^SS^ 


;:39S$^g§gS^8S3S8S58@8@SS;SSS88€88&S 


iHCO 


sse 


^oiMco^M9ia^Se€««ioiA8S^^^^eSSoe^S 


S&:X&;@3S8&8838S86SS8S88S9§$ 


giOQg40i-4iH^mm*-4AeeaDqp<ooor^e«u>fH^mi-4^r>eiA-«cii 


^8883g^SSSS&^SS^f2g238833^8€S99S 


&S;299S8$38SS&^£3!§S>sr$99§SSS:§S93SSS 


SoSl:88SS;68E^S^&SSggSS 


t-t>t>S8oSt>t>S t»t«i>t«t>c«SioS^iO'^S3S3SSS<oS  • 


r«8r<-^t«t«t«t>38S8t«t«St*5Stot-t>t-t<-t<-«t«t>3dt^c2 


33&SS88SSSSSSSSSs;Sd3SsSt: 


eOiHC4QOeQC9eQO&ae400i-4e4tO'^tAa0^r-IOlQ|>qDe4^e4QDe4^^ 


daObdtoSAAoSOfeAOAdaO  flk  Cm  Ck  w  00  ODQbdbooAOIOQOOkCBfll 


'«««'*«®''«>«SSaSSSS55SS«S8SSSSSc58P- 


I 


I 


o 

5; 


I 


i 

a 


loom 


1^ 


I 
i 

O 


2 

1 

;9 


J 


i§  I 


316 


BEPOBT  OF  THE   CHIEF   BIONAL-OFFICEB. 


p 

n 
o 

i 


I 
J 

ft 

I 

I 


JZ5 


o 

■< 


I 


&> 

^ 


■3 


I 


I 


.A 


.A 


O 


O 


J 
I 


I 


I 


ri 

a 


I 


^ 

i 


0 
-< 


.a 


5 


^ 

^ 


G 


i 


SSSS2&38SSSSS3^S!^;:^SSSS€S^r''^'^^^ 


t*t*t»l*t- 


SSSS^SSSs^^^S^^SSSSsSSSSSSSSSSSsSSSSSd 


SSSSSS&S&;SSSS^$&SS3g2St:^S^S33SP!3 


QoS8aot«t>3S88 


^$!;:$9S2;2£S^S£5@^S^3SSSS3S:gSSSS 


SS8«t<-t»i>vQdSt*SQoSt<-SoSc>r>t<-Saot<-c<-c»t«^St<-i 


9S^S3SSSSS^S:3399:S9:3:9SS&S^9SS^S9 


:SS3g??g&S?SS£^66S&8^?gS{:S^S^&3SSe3 


SSSSSSS;S9:S3SSS:;i;;i;sl9$9SSS9SoSS3SS 


9;;!S;gS&SSS9^$S^3SSSS3SS&;;29SS3S 


ScSSS3S^;!!:s§;sssssssssi^£S3$s$sssss§^99!#ssSoS 


9$S3gS§§$S^$$:S^9^92S:SSS2$SSSSSSSS9 


SSS:SSSSS^SS^S99:^9SSS2SS3SS39S99$gS 


Or^c4knr«^e4e«eQt>-MC9«Dapssa»oo9e9io{9aaioia9«omaQ 


S9$S9SS9S^3SSS:SS;S9^:$S:^99S:^^§SSc:SS 


SS3SS9SS9$9SSS3@S&3S»3S2SSSSSS9^S 


S&3S99!639S^SiSSSS&33S:S$;;!9SS:S&3SS 


S36SS«:!S^8$?&&S^?£S£SS£^35;S3S&S^^SS3 


SS8S3SSg&gg@3gg!SS;g3&SgSSS&SSSS 


S??^SS5S5^SgSSS>SSSSS^@SS3S??S3^S3S 


eer* 


CO 


c« 


II 


II 


1^ 


00 


II 


II 


&i 


»ih 


GO 
11 


?^g2S§:!gSS^SP!^&S)g&S&SSg^@S€ 


a6SaowwakaoSS95SSdftSwQOQODt*waowt«t^QoaDcK5aftfibock 


§^ 


t:St:SSSS$SSt:&SS!3SSi:SSS88S£2SSiSSSS 


lO 


aSSSSaSSSooSvSwOtnaocsaot^t^aoQoKwt-SotASai 


II 


§ 


I 


'^•••^-••'•••SSaSSaSSSSS^SaSiSSSSS  88883 


a 


01 

I 


BEPOKT   OF  THE   CHIEF   SIGNAL-OFFICER. 


317 


•2 

o 


I 


I 

6 


i 

I 


i 

H 

?! 

CO 


00 


'y 


I 


6 


I 


I 


I 

O 


I 


-4 

so 

S. 

P 


1^ 


a 


I 


to 


S&SSS2S^;;^S$$S;S8S3SSSES$^6SSS@&& 


d 

s 


S?2?@3^SS@S3^@&sSS@3^^€St^^Sr:?{:^S 


I 


$$:$^;;i^a§S$;;!$^§!^^s?9^$:S!3i^$&S3999$S 


H 

el 


o 


@  S  iS  S  ^  to  o  S  S  S  ^  to  io  S  S  S  iS  iS  l»&  o  is  «  r«  c*  @  S  IS  iS  S  V 


5 


es 


SgS;S^^^S99:;iS9$9S^;s!:s^S39!$^^^99^$3 


I 


lO 


S9!$:SgS^S3S3Sg$^^S^8SSSSSSS93Sg^ 


ncora^nionn^^coconcQco^ncQCOMMCQco&io^raMn 


S3 


:;!^^9!SSSSs^s;S^992SS$$S9^S^SS9S^9$^9 


I 


lA 


ta 


8 


1^ 


eonmm^B^raeodSnmmmm^eoMm^mM^eoeom^n 


«;5«o«^ao«55jH«^oo5«gg5go5cgo3«3555^g3ci««g 


S 
^ 


;3gSS^S:;S'»?3^3S^giSS^^^SSeSStSIS^SS^9SoSS3SS$S3gS 


SSHSeCn^^c^rioS^nmSSoS^eS^^co^^^^eSmcomcQco 


»• 

^ 


S^S9;!!3!5S%$|l$339S3S2S8S:t5:!;$3SSSSS 


I 


SmS4^S^SeS^9tc^e<9^9<^mradSmeocQM639m«Se4r-(^f-4 


I 


9S§?63SSS^99S39SSS9S9S$9^§S999:$SS:^g3 


I 


SS9!S§SS$^&:$^?$9SC2;:$SS$9S3999^99^gS 


r23E:2:^SS83IS!^S$SSSS3SSS?9$S@3:§!SSSSS^!S 


3 


S§9$SS3S39&S3Sg3@SS39§9SSSSSSSS;3S:33 


I 


S€^$SSSS^S&?^^SSSS@S?SS&I2e:3S^&&SS 


S6€3a3S@SS@S8SSSS63@@SSSSS3S3S@ 


»< 

I 


ooS©»r-.aociiot-F-t-oot«-t-i:*t-c>aca6Fii:*«©fr»d6t-c>t-aot-a6 


5 


33SdisSSo»«ioiotoSS3SS«DiA«toS«oSSS&o»Se 


t»Sr^3t^t*33wtof»oDSoSacr^QO^@3^c*-t<-t*K>fr»3St>&fr» 


iH  94  M  ^  lO  <0  b- 


••s;?^j3;a[«sj;sssa8as^ss5S«gs 


II' 


&g 


CO 


o 


CO 


II 


e^ 


>C4 


|g' 


CO 


II 


II 


II 


eq 


II 


a 

II 


318 


REPOBT   OP   THE   CHIEF   8IGNAL-0PPICER. 


d 


I   ri 


i 


!Z5 

o 

H 

H 
CO 


3) 


00 


lO 


to 


leio 


lo         la     lo 


Oe4>AinQ0tA 

t- 1- 1'  t- 1*  t- 


9 


AAttOkAOibSwSioaowwSwSaobooxAatAOobSSo 


I 


lO  lO  lOiO  lO  lAi'^OiO 


SOD  a  CO  to 
9  oi 


»t^t» 


16  iB" 


15  iO       »<8  ttS 

SS8aol^aCo6S3aoSaoSSSi>SDSat«SSoSBSaSSaoao3a»c» 


=2 


lO        iQ        >0 


lO '    to      to         lO  to  tii 


ib"tO  to  to  tbtOlO'iOtOtO  lO'iO 


I 

3 


to 


~"  ■       "~i6       to  to  lO      »o  to 


lO 


IS         »o 

8o<PC9tQfte4oooi-«eo93rH?>opH«Dr20c4oab>c3'<<«oioe9Atoc« 


r 


I 


to 


kO  to  tOiO  lOtOtOtO  to 


m 

S 


e»9$S3SSSSSSS33?3S^S8S&S38&SS 


I 


to 


lO 


to 


SSS$^S^ss;;Stg9:;:Sg99$$^SS$^S9^9'9S9SS!$:^$:3! 


to 


2!;S@S:$S4:t9g&SSSSS§SS££S|{§SS@Sf:2SSSS 


i 

a 


I 
§ 

o 


to 


to 


•o 


ssSoS9s;;gs<$SS999S9S9^:sss@sss§s^ss^^:;i 


to 


to 


4:$S3@SSS&>Sg&S3S^t^^33tS^S^&2SSS99 


83SSJ^@4!9S;$9SSS^SSSS93S3S:SS9:S^9^?CS^ 


"tSr 


!3SS2$SSSS?:S:^SS^^?^^;^S&^SS8SSS$^^ 


I 

8 


to 


I       p^;^3SS@^S:§!oSS:SSS?^^^S2CS:S9SS8€S83 


to 

I  oJ ' 


to 


^•«»l8g2J2S^*S?2f:S:gSSSSSSP»»SSfef2g?2:??: 


^ 

i 


tA" 


tOtO 


to 


«o 


^^^rs?&?^?^P!^^^?&{^S@@^3S3^S^8^^ 


0 


1^ 
1^ 


SSSSSSSSoSSSSSSSSSSSSSS^^^SSS^igSSSS 


to 


Saoioaoto«Dt>9eto-4«oiH^a»iH'HiHe4  0iHtotO'Hco94ei9eeocJ«Dce 


oSoAdbaQkboaoaAdSwaoSSwSoaoaoaoSASifeQDOtasOBat 


•^otoar*<De9*-**ooo^QOWAp^^«ooo«D^osmt»t-tofiDot>oo 


I 


S3S8SSS;^^aSSSSaSSSsSS5SSSSSS5SSSS^|SS 


io«e 

«       • 

o  o 


to  ee 


mo 


lO 


o  o 

<3 


CO 


II 


1$ 


CQ 

p  o* 


II 


00 

^3 


I 

o 
P 


CJQ 

d  d 


^^co^.o«»^:oooig;^c4«g;5««5;:«AgjHg^g25«j»5:^  ^^ 


BEPOBT  OF   THE   CHIEF   SIGNAL-OFFICES. 


319 


"8 

.a 

o 
p 


^ 
^ 


»» 
s 


li 


a 
6 


:^ 


8 

H 
O 

I' 

H 

<1 
H 

90 


00 


^ 


I 


I 


I 


I 


I 


c 


9 


"^ 


a 


s 


«;    ' 


I 


I 

S 


I. 

a 


4i 

§ 


I 

g 


I 


.g 


a 

o 

a 

p 


8gSS?2ep!p:SSSSp!8$?p!?2Sg2?2S8»8S?:ej2S 


8S  S  22  S  28  2  S  2  S  S  fc  t:  2  52  ffl  te  fe  S  S  S  fe  S  S  S  X  S  Sa  S  S8 


S»voSScD3S«0StaSS£sSSc«Sce40c«c«c«b-t:«SsS«S 


Koi5a5£«c**aoKSSSc«i>ooc**t«aowab8oSoAtt<AAwooaoSAS 


lA      toia      to 


OMd       tO 


to 


SioS^^SooSSoioioSSSSSSSSvSeoSiotoS 


&; 


lOiA   lOiO     lO  to  O  O   lAiO       ta  lOiO 

I-*  «J^  ^  e4  lO  ad  «H  ^  23  ui  00  £l  giS  o  £|  ^  SB  CD  o  in  M  ad  00  QO  a» » |«  ^  ^ 


lO  to  Md  O  >0  lA  to  to       lAiO       to  to       to 

qQ<Ht*e4t«^e[5^a»o«HejflQe>>oo9'^e4«e(Diot«^ioc^O'<#Q«d 
oSoD^veo-^'iOtOiOOooS^ioSio-^'^^StoiOtoto^oSkaSS 


lO  lO   lO     lO  lO  lO  >0  lO 

M<-it«QOS«Hio«Dt«iHiHO)«tfA:o?ie4r:oeoc«»oSm«H<oeet>^i^a» 
r- *•  to  m  ©  t- e*  t- fc»  fc- r- 1*  t- 1*  t- 1- 1»  to  t«  r- 1"- 1- e*  ao  t- 1»  56  r- 1- oo  e- 


to  to 


to 


lOiO 


^CQO3eQCQntOlOlO^COC*4CO^^^^^^^lOtOlO^0OCI9CO 


CO 


to     to  to     to  to     to   to  lO     to 

S£to9SSSS8io9to^&»«S&«SfS&oSSSS 


lO 


tOtOiOtOlOtOtO  tOiO  lO  lO 

eSmeomc^cSs^cQco^eQcS^'^raraMcS^io^-^'^co^^to^eQ^^ 


15^ 


lOiO 


to 


to     lO     lO  to     to 


to 


toSioto^'«'^^'^toiooia^^iOiOto«c0i3toto(o««t>iotaioto 


to 


iSlS        t5      to  to   to  to  iO 


to   to   lO  >0  lO  to  lO       to 

9SSSo'«S5o3«0oSvSS3t«t^c«8ot>oSSS«DSio9S 


to  lO      to 
iiO"^ 


to 


to      lO  to  to      to 


•O  to        lO 


ioiO'^nio9-4<'9-^'4tmceeo'4itatBio-<«<'<4<2iOtoto^^99<<4<MC4 


lOtO  tOiO  lOtO  lOtO  lO 

t*-«o&«toSl-S5ioS5SSt^^(Di>^c«Sc»@S«D«oe3S<«9 


tOtO        to       to        to        lOiO        lO 


to  to 


to 


to  to 


o 


;^&3iS^SS^3S;S^3^33S^3SS:$S51S§S$S2$S^ 


to   to  lO   to  lO   lO  to  to 

lOt^oooNcoeo^aotooJt-aio' — ~~'' 


to 


to  ~"iO"iO   iO~t6'«0   tfTtO     to       to   to   to 


to 


tOiO 


to    to 


lO  tO  to 


lO 


AAwAOadbSoteASSoSndfendtAPt^ot^t^t^t^oiDooao^ao^ 


lOtOtOtO  tO   tO   lO     to  to   to   IO 


•n  >A  to 


•O  »fj  •»-  i-3 


O 


IO  IO  >o 


lO 


AdattatdSsAdvAttaAQaiDvnSAwS&tQiowwOaatttSoA 


lO 


to   to  to  tO 


IO 


lO 


to   lOiOtO^ 

aoaoooc»ioioeQCD^toeQ«db^id«9oe<9cJto|^c<Je>j-^^mio«a»r<^ 


lO  lO  to      to        lO   to   to   lO  lO 

5S5ooo3SoS59kAooSa5wOQ630waoao6kASoko5oS 


^««^iO«>t.««0;M««5;S;«»^oo»g55g5J03ggg5»«gg 


lO 


h- 


•ooo 


0.0 


c< 


II 


^1 


iO0» 

^to 


lOiO 

coo 


CO 


eot^     ! 


loao 

&'2: 

eeoo 


>OS4 

ii 


a 

II 


/ 


320 


KEPOET   OF  THE   CHIEF   8IGNAL-0FFICEE. 


p 

■*» 

a 

o 

o 

O 


s: 


§ 


g        CO 


i 


00 

S5 


So 


9 


I 


s 


»4 


I 
5 


I 


0 


a 


I 


;ir:E:^^s(:^3^s^^^*^^" 


a 


«Dc«974eoe4P«iH«ogoooiOiAkn«oo?oo30Qoaeo3«OM<oo<H 


S 

S 


a 


'^ooooooo'^aootOQococ^oeoooooknoaoosooooo 
0)t<^c4co^«QOc4a«dL'^^o'adM'oa»cdc4«dadoe4^it«>Hr4go'ao'?<i>o 


M  •-•  M  M  CO  •-•  r-t  r-t  I  tH  r-t  C^  C^  M  N  S^  ?*  M  «H 


Oa0OC0O>At»OOr-tO?ia0«DO3Oa0r:C474Ot0t«C4Oe«C4 


t«otaaoiAce>oaoaoeooiAaoaooo>>'St<-otAoaoioo9eoAo>^»Ov-4a 

^r4c{•4Sad•/S^c<:(^iccc4?lsi^:30(d«Dot^•Hm^i^^a»c4c4a>6«dn<^d 

vH  rH  1-^      ^^  S3  eo  c><  PI  i-i  CO  ro  CO  ^  i-i 

I    I        I    I    I    I    I  II  I    I I    I    I 


s 
1^ 


•COO5«l0«©O»ftC0«0C>»O?«OOpH00O000»ei9C0O«HOO^CSIOr«© 


I  I 


a 


OeQAiHOOOOOOO^MOO«0«DaOO>OOaOCOCOtQOOaOaOOC«0 


5i 
1^ 


oc4C40f-ioao-«eoooiAOO)Haoe>30Qoe^7<it«'^ooooeoooo 


^^ois.iaiAC4ao>o<o>A0749t«coeQ3^^t«or-ooao{OOcoeo 


i 

1^ 


r-IOOOS^Ot7«0«OC4C0033i-lCOOOO>Oto003?IOC19DaO 


ioe*eooof»0'^oaoo»oot-ooo»«oc«o»o»^poNco«o»c«o^«o« 


eS 


waoc«c»»o©Mt-W'-'co»^*'®500«tT"t-c»o»^oci-ieoa»W'*«coo 


I 


oo€^ooc«ooiHO»-jaoo«ocot-<-iao^t-ico'*c*co«oot-^o«-<c^o 


a 


«?»O'0t»»t"t*®»»?»300»©t-Oe0C»l>t»P00»e0C0C^r-(iOOO00iH 


eS 


eoia©t«o«oo^o^ea»tD<oo«eot>io^<-toao-«cootooe9a 


aoaoot*xocoxceo^ooaoeooo>ao©©>o^oat«>ooi'^t0X94 


oot-®«<iot-©'MC<ioooc«J?«t-t-ocooNooc^-*eoiftcec>»aoa»o 


««^«■•^:ao•••o•;H•g«;5•;2SJ;SSS'53?JS5SSSSa 


o 


o 


to 


00 


I 


to 


lO 


a 


-a 


?^ 


BBPOBT   OF  THE   CHIEF  SIGNAL-OFFICEB. 


321 


1! 

=5 

d 
§ 

3    ^ 

I  ^ 

I  8 

O 

•e    o 

g  » 

S     H 

if 

a 
IS 

I 


So 


i 


9SSi83:;;:9S:s:ss:S99&»8SS:3gS2SSSSK>ss^& 


SsgSoSS@8?E:63@e?2sgSS^S3g5S?8SSSSSSoSSS 


I 


I 


92SSS^SSS93SS:3i9S99S@SS9SS@33sSS^ 


SSsgSS88?S8S:S9S:SSS&^23@?:S?S5gSS^^^?S3p! 


S3I3S«3^S2SS3$9SSS9;;$SSSS8SSSSSS^ 


I 


9&»gSS32S&gSSSSSSSSl:^SS^288SSSS88^S 


M 


^^^^s^ss^^^ssss^sssssisssssgsSeS^^ssis:;;; 


^ 

s 


SS3«S!8S3SSE!iSS33&33SS9323S$;Se3iSS 


I 


SSS^SSS9^S^^SSSSS3S^^S^^^SSS§^SSS^ 


S;SS;3838^2S9!Si;99$^9S9SSSS$SS89S 


I 


sss'ss:i^s^»^£SSg3Ss;sssss3asq!S»;:!:3S!;ss;?s^^ 


d 

^ 


;ss^ssss^;ass8s?s«999SeS;$3S3$9ss$s$s^^is;s 


fiO 


II 


CO 


hi 


Q  O 


00 
o  o* 


O   O* 

9Sg 


00 


SS^SS9SSgSS;S):$fS$se^$S3:3l4lt$9ggS;$Sg99$9^3 


S!^SS89SS9393S»&SS3S88S8SSS3S;38S^S 


I 


S;itS2S:;:8$sS8!^S8S;399:^SS»^89S8:S993SS 


S8^3Sq!38£»S89SSgS83;;S$9IS38S;S98S 


a 
& 


SSSS^S9:389^$^SSI93S2S8S8$999^S8$9 


I 


s8?gl^i388S8SS88ggSg{:&2£82SS8888^&8& 


I 
I 


I 


8g38&S3g388S8838SS39S:39S:S&;S863 


I 


^83?gSE^88^S:SS8sgSS3^^83{:8S?E:Ss835gSS8 


•0 


^S8S388&88388888SS33S88^3€g32g8 


I 


I 


333SS8S283gSSI8l:SS:PSS33338Ss33SSo3So3$ 


823&883€s:2&83S8;g^8888888S^{^^?:!8S 


I 


&3S{:3l:33SSSS{:3SSS383SSaS«8S8SS3S 


4 

n 


o 


nc<ee^io<9e»aoeior4e«M«t<»<o»*flO»eiH 


2lsia 


S^SS;!;:!$S^SSSSJg!S2$3;^S^S83;3 


si 


00 
o  o* 


I 


o 
So 


CO 


II 


h 


CO 


I 


^ 


B 


1 


I 


322 


BEPOBT   OF  THE   CHIEF  SIGNAL-OFFICEB. 


'8 

0 

0 

^ 

6 

o 

« 

<^ 

^ 

43 

9 

g 

1 

r 

- 

4^ 

I 

ft. 

St 

< 

S 

^ 

g 

H 

'S 

o 

(3 

6 

§ 

a 

6 

S" 

•s 

••• 
IS 

^ 

6 

a 

S 

IS 


00 

So 


§ 

^9 


I 


.a 

I 


a 


a 


I 


I 


I 
I 


I 


9 


1 

o 


« 


I 


J 


I 


I 


I 


d 


I 


I 


I 


I 


\ 
« 

> 


s^99S«s;ScS^sss^8S99:«!S>S9^94:;;^2$$9!^:s 


ss3S9S^ss9§sssg&«s;3:si;9SS39S$:3:9&;;sSt^ 


SSS9S$SSSSSSSSSS:?S!3gSS!SsS^S3S;&SSSSSS£S^ 


$9SS9S9S$SSSSSS;SSgS9SS£SSS^^^SoSS^$9 


sss^sj^^s^3:ss2SSass;s§S3cS:3S3SSgsssss3 


s;sssss«9i2$S3s:sss2$sss33S£3SS2S3S^:$^;i:9$s§ 


M      «-|  e«  rl  iH  M  M  M  t^  IH  t^  iH  iH  r4  iH   ri      ^  rl   f^  M  iH  rH  r4 

III  II   I  M         


I 


till        I i 


I 


"•s;5S8sssas*'«ssass®sasss::j?3as 


^O2o«ggg^;*«««05«>goo«j.2g«gg«g«»oo|5oofl. 
I   I   I   I   II   I   II  I   Ml II  III 


III  II  I 


Ill         III         I  


'<^SS^88*;^;:2;:^Si^S3S2SSSSSS^^3^2$S^S:i3SS 


S89*s^^88sa«*^saaa*®"ss8s;ss?5as 


8S3S88s:i39S^S^8S^S;SoSSs3'*SaSSS^SS8?S£; 


^^98SS8£«IS838383S?^S33S}S3SSS8S^^S^S 


&&>:S$$SS8S9983SS$^S99SS88SS8?S§iS§S3S 


38S;a8S8SSo;;i:9^s^9S9SSS8S88S4:;i:8:;!8SS 


99S99*^99S3SSSS8SSS;«9;i!S93SS99:3!! 


^$9^SS!SS^^999^^994;^99!S^9S9;;$998So 


@8S9;«9SSS3S2SSS2tg3StgSSSS3SSSSS^S 


1^ 


00 

• 


&: 


III 


N 


II 


la; 


1^ 


o  o 


o  o* 


II' 


\% 


93l;«4:9S99993S339S!;:33«T!SS3;33SSS9 


a$3SS8SaS8SS3«Z8S83SSSS$SI§83eSS 


e« 


II 


1    -^««^'0»«-»»S;Hg«;5jg«K;ODC5g5jgg55gg^gg|gg 


a 


REPOBT   OF  THE  CHIEF  SIGNAL-OFFICER. 


323 


•2 

.3 

O 

I 


H 


S 

I 


o 

M 

H 
H 


0(5 
So 


3 


6 


I 


I 


r9 


S 


I 
I 


^ 

•^ 


i 


SS{:38SS&&SSS@3iSS?SiS8SSS&;33S3 


oo 


kO 


SsSS8E:SeS3??E:SS|!^SSS5Si:SS3S?£SS3S^S3S 


SSSSSS33S;g9S$:S;;!:^38S36SS^^'lo3&SS8 


I 


o 


eoSe«fc»t-SSt«c«Sr«c«Sio3S3SofSSSSdftS6c«t*SaoS6o 


I 


;(393^9q!SS3SaS&;S&S;&>@S@&S3SSS^^9S 


3«e*S«Bet«»>t»«t«aot«(«ooo5e*b>t«QOoot^t«t«ei5«5c»c« 


lO 


•e 


S^9SS;S9gSSS3:3SS$^$3S^$9S^'SSS^&999^ 


^ 


&^:g^S@^::?SS?!SS8f2S&;33^£S^82S^^SS^S 


lO 


I 


99^$9SS2&S^SS9S;«SSSS&SS;SSSSS 


.9 


tti 


■o 


eeSS^^S^^^SMSS^moSeoM^ee^^^eoS^no^ScSSSM 


SS9SSS8S9IS3S3;;398SlgSS2:^»SSSS3$3 


lO 


•A       «0       lO 


m         lO 


ic» 


^^S$§SsSSi!SS3S;SS^§SSS!3$S99;d9S^SS.'S9$S$^ 


I 


lO 


3S5SSS9SS;|l&;sSSS!g'8SS86S3S3SSSSSS^^ 


m 


lAKd  lO 


lOioua 


9;i:^^:2SIIS'99S^SSSS5S99Sto^:^$:$'9S9SSScS^ 


i 


S3238«eSS9$&£883SSS3e8333!;33Sc3 


lO 


^^i^^s^^&^:6@s??r:gsssE^?f^^^sss@^S2?ss 


8SS6;$S3gS8@S88SSSSSgS3SSSSS38SS 


I 


Kfr<>t*c«t«i>t*i^r>a6i>2i5wS9St*SSt~t*9t>aoQoa6t«a6S9S 


SS3^S@S^?So838&^SsSS8£3S88SSSS3t: 


t«-c- 


I 


0t5dldlw5S5oofiOAaootaoci5aod6(sS6Q58lQ6fc>c>*aoQ6tioaoot2AQSob 


E:2£Sg^SSSSg8^8g6888p!f^^;S€8S33S8gSit??^^ 


flkflkAAACKOtttflSwQO  00  ooQk  qIqo  ooaoQOroODobaoobSaootCHASok 


fHe4pe^ioot«QO0»eF-ie4c<9-«'iA«0r«QOO»Q^ 


II 


09 


^1 


§1' 


hi 


C9 


II 


eo 


I& 


hi 


ki 


u 


Soo 


NMSSSS^c^SS^SSSet 


I 


a 


324 


SEPOBT  OF  THE   CHIEF   8I0NAL-0FFICEB. 


So 


I   ' 

O 

h 

1  ^ 


:» 
IS 

>«» 


)i 


s 


9 

I 


^ 
^ 


.4 


I 


I 


.a 


I 


I 


S* 

:« 


0 
< 


m 


§ 

a 

e 


i 


I 


»4 


I 


I 


»4 


J 


I 


»4 

>3 


s 
> 


SS33;S^!8SS99^SSS:S8S8S3S@S8883&& 


&SSE:g|:SSS8S3@gg:gS^gSg53S2gSS:^?&&?aSSS 


S;^3S3339S99!$83999$^:S3S$$S@SS3S3 


3S:?E:868886Sg3S3SS838S38^&?S^Se^SS 


9;SS»t5339$S;i:9S9;C998&$S999^3383sS3 


3&33^S88SSS288SSS888S83883SS&S 


834:338$;S9888883§S8Sa8S:;33^^^3;(SS9 


9S39$888S83882S98^S9:;i!9&;39S3S533 


?S:S"S»;3SS88^S8S:?8SSS;:3?SSSS2SSg§^^ 


S8s^2S;i:$8:3$q!38$SS$$S8$94;$^9^S3 


sgs-^aa-^^sasssss^sssas^si^issgsaisssa 


I     " —  ■ 


S3S»S88888So88S^88^883S«^3S3$aa§S§S^ 


98;C$88989^8;SS983888S884;$9$$^$88 


89;(S:S88SS8!SSSSS899S8S8S!o8;C:S3^^S 


28SS8888?838S888S3$9S9S3&S&;S!;9 


S8388988SS2^9;S9899g^9&Sg933SgS3S$SS 


^SS£:!E^83838888888SS88S833S8SS9;S8SS 


•ft 


88338888S8SS88S8S;^3S^9^9SS8833S 


e 


?^S|:SS38S?ESSS?SSS88^&888?S3SS{:S5g^8 


8888838^88S8888&888388S&^g88^8S 


lOOOMOB 


gS8S8883gSg888s3SS88888sS83SSS3S33S33 


68£388888^98«33888g^^8888g&S833 


gSgSSe8s3l:|:&8838Sg3883SSS8SS3S5S8{:3?3 


n(74eo«io<DK»aooe*^ 


f^SiHi-liSl^^^rHi^SMSISieSciSS^S^^mM 


11 


II 


o  o' 


o  o; 


o  2i 
^1 


1^ 


coo 


o  n 

;S5 


o  o 


a 


I 


I 


BEPORT  OF  THE   CHIEF   SIONAL-OFFICER. 


825 


a 
o 


11 

Is' 

I  ^ 

a 


^ 


0(5 
So 


6 


I 


t 


d 

I 


I 


i 


I 


I 
I 


t 

s 


^ 


4 
I 

e 


I 


d 

9 


I 


i 
» 


I 


I 


I 


I 


4 


S:3SS39^:3SS99Ss^SSSS3SSSSSS€S^@S3 


S?&3S:&SSSS8&t::?^SSE^SE:S?S&;££:?g3SSS 


99S&:399ESSSS;C;il$$999$999S933SSSSSS 


£fSgS?88IB^S&S;SS5;:3S€SSS3S^3gS:^t:S3;SS 


;;i9S;;:&S:?s;;!;ii$99999SS899s;$$9SSSSs^:s 


SSS;S9SS^S^SSS^8S$SSSr3SSS&SS&3SS 


^aSS;SSSS3SS3gSS3!SS!8S8SS8SSSS;;;a§^SS^3S«^ 


:S9S999233SSSS9SS99!SISI;9!S3S^$SS:33S 


;jS'-S3ScSS^sssss3SSssss!sst;^gg^ss!; 


SSS&99^S^$!3Sgi8S99;;S«99:S!S$;;IS;« 


gSaSSSS"S8SSS5S5;SSaS55«*^S5S2S22 


SSg9^S«S3aSS!«:^$99:SSS889^9^$S99$^SS;eS 


S;9^S9SS^^Ss333SSSSSSS8SSSS^S^^SSS;;gSS 


9S$^S89939$9S^93:^99&»:^99$99999:i!So 


S99SSg!3S;SS9!g^^S$SSSS5gl2$S3S;S^SS^toS 


3dS9S39S839S^S8SS299S9SSSSSa;9^ 


SSS3:$^:S9S:^9^$99S99S993;SS9$gS:S)S 


S3&SSSSS8S@gS?:SS839938SsS$2S3SS 


SSS3S8SSSS&€S3S&8339S9933S8@&;S 


St!:??:??eS{SgSSSSSs8P!?SS?88&8^;:^r:SS888 


II 


oo' 


1^ 


U 


%i 


%i 


ki 


hi 


I 


hi 


8@88338868SS8€ 


3&686688;^&{:!&@ 


^SSSSSS?S8^&S8S38?:SsSS8S3^^268?SSSSoSg? 


d 

9 


S83SS838S88388S?38S6&68S8SSS38S8 


MOOlO 


1^ 


^e«M«io«r«aDaiOiHC««a«iA«r«ao» 


S;^SS;!;;!^S^S3gS$;8SSSS;29giS;3 


4 

II 


s 


326 


BEPOBT  OF  THE   CHIEF   SiaKAL-OFFICEB. 


00 


0 


I 


Pi 


4 


I 


o5SaDS5ob9>9aoSa58Ddo9>S6Sa65ASAnwSnaow5wSaS 


s:l 


S8SSS«D<8^8l>«D«o«3«S&S&^^t«l?^^^•^-^^^^»^§^l> 


I 


6bwwc*d6a6a6fidSa6c«c^oofr»c*3cA3Dt^t*>22wdoSDaoaoa5oOwS5 


g€gS:SS38SS&3S8^f^S^SS8S;2S33SSSSS3 


t<>8b"St>c*r»r>aooSt*t«aoaoa6S9ooioS6oot*St«aoaociS8ofe»oo 


S@3S99S3;SSSS83SSSdSS:gSSe 


3 


•H«^Moot-(iQi09«a-^ao5E4aoooosooo|«e>r«ci»oo<D£it«aoo 


9999{o:$9$9^S;SSSS9SSS;;3€SS:g^S^9 


y 

^ 


:SS9S3SS8S$SS33SS?!eSSS&S83SS 


mS 


1^ 


i 


9'999tiSan9ViSt}^9^V99S999999SS9tS% 


3&89«!S9!:SSS8&SSSSSSeSSS38p:S38S3 


Is 


^ 


is 

§ 
e 
s 


i 


.a 


i 

i^ 


I 


h* 
^ 


I 


cS<S93933S338QSS3S38SeSZ8S&S3SSi99 


I 


^$8S8S2SSS833S8S&S&3?^^SSS3@S^S9 


1^ 


2S898^9S3C 


8S&;S9S33S9$S 


I 


»< 

^ 


S!!S33iS33S8333SS£SES^?eS&88888833$ 


II 


■ar 


p:^^^S8888888S8e:!|S3S3&S3SSS83S88^& 


8=!S92ff<^*A«>4'^«fit»aor«a«-iiHec«t«ooessine««H9(»iaaor-<De« 
ooSoabt»t<-aefc»t«t«e»t*feoeo«aoE«t«t«eeli5t>e*r«fe»b>t«t«t« 


^ 


cot* 


aor«oioc9t<^o«»»«'^f-4<Pt«t<-M»aoo»9^MeQQoeiHf-4e4eoeoeQ 


»{ 

d 


OkcoStev9w2oAa5w3SS52ow2QOc«t*>wS(«^o5abaBwabco 


hi 


-as as 

5AAOkfl>AObo5wAO)0kAa52oaoaoaoa63a5a6aoSooo2oaoaoSfitot 


hh 


t«-i>t«-t*t«»aooot«-Qooooooooooot»t-t-l*e-E"f-t-t-i>i>i>t«it-t»t-» 


o 


OAOOiotOAOtSoAA9SobSaoonQoS>wo6flOooc>*aDa5o5AOktt 


hi 


i 

o 


•-iMm^*o«t«aeeiOt-i9«ce'^io«t>aoap<H9*M«ie(ot>cp9Qi 

vii-ir-irHiHi-iF-ii-ciHcieifie^MeiciciMeini 


a 
11 


BEPOBT   OF   THE   CHIEF   SIGNAL-OFFICBB. 


327 


s 

ti 

0 

o 

o 

I 

I  § 

e     O 

H 

-^ 
H 

CO 


S 

a 

S 


I 


i 


s 


I 


I 


? 

^ 


» 


I 


r 

9 


I 


I 


I 


I 


§ 

<2 


•& 
•^ 


i 


^ 


ta 


lA 


I 


^ 

ii 


$1 


I 


I 


V 

^ 


»4 


I 


I 


I 


e 
S 


SSS2SSS9sSS9$SSSJSSSS':SS3gSSSSSSSS 


•Q         la 


gf^SSSSSSSSSS'SS^'SSSSSSg^^^S^S^SSSoSsS 


•o 


•o 


!$9SSsS^3S33999;J9:;[i:3:^9^^:S^S;SS^SS3g 


SSgS3SS3'S:S^^S^SSS@SSS;8S!8SSS^^g28S 


sssss;siss$S9^9iSi;s;;::j$;^99$99^ss$9^^ 


lOia 


89^S!Sti9S:S9SSSS2SSSS;S&Ss^^@SSS^S6 


st^ias^^sssssoSssss^ss^assnssss^sssseS 


s§ss9$^$s$ssssss;;!Sis;^:«is^^S9$ss;;is;^ 


tOiO 


kO 


la 


S5SSSSaJ5'^SS5feS8SS?;S^aS5lS^«a8l5S::5S5; 


lo 


lO 


SiHSSra^mco^MNraraMraeS^SMraMC^remMSeoSlScQeee^ 


•niA 


^99So9SeSriSS9raeoSnSto^See9NSmc9m4iSS^c<9eo 


ss:gsg&;9SgS99!SSSS&s;^$^$sss^s;S9S 


lO        lO 


•A 


»o 


•A 


:ss5;S9:3;^^ss$39S;ss^^3$:g^^^sss^gss;^:s^$ 


Sr!S8&8S&^2dSSS@g38S3g99&SS99&'€SS 


lA'  lA       lA  tA 


lA 


lAiA 


lA 


^^g^^SSS^^^tSc^SSes^Ei^SSSSS^^^S^&S^ 


lA  lA       iA 

AA  fl^^  QD  ^^p  t^#  4D  05  fl^#  ^^r  4^#  Qv  QD  CD  05  CO  05  C^^  CD  fiv  C^r  C^#  ^^0  CD  CD  flS  CD  CD  C^r  ^D  C^)  C^r 


lA 


IA 


{:^3SSE:S£:2gs;!:g5^|:E:g5SSSS?SS§SsSS?s3SSigS^SSd!S 


lAiS" 


SS8@SSSS3S)^3@S8S£3^S3&S&33^6S&3 


eicSiAiAaeoiAraotAiAaocj0»oecooiAme«MoaiAi-ieoraooa»'4« 


v^e<9M«iA«»t*ooeie<-)Mm'<«'iA«t«oo<»eiH 


S;:9«?;s;;qS^S3$?JSSSl2SS^i;s;SiiS^;S 


8»& 

CO«D 


lg 


•A 


II 


00 


•Ad 


ra 


II 


ki 


miA 


00- 


•A 


II 


s 


1^ 


^ 


328 


BEPOBT  OF  THE   CHIEF  SIGNAL-OFFICER. 


•8 


I 


s  ^ 

»    O 

M 

s 

IS 

IS      OQ 


I 


So 


So 


;^ 


I 


SSSSS!;;SSg69SS^&SSSSSeSSS8SSSS23 


I 


a 
^ 


SS&?g^$SS^8S?SS^S:|:S^SSSSgSSS8SDSS3 


tr«t- 


SS;@S$33S9;;;«l;;;^S9S9;39SS9SSgSSS2S 


I 


ss3ssssss$8S2:sssss'&ss?!Sss;8ses?g??ss 


$999999^99$S$9S9399SS9^93S$:399 


3S8S8SS&:3SgSSS8S;S8SS^3gSSSS@SS 


S^4;<S?8S999SSSSS9SoSSS9Ss3S^SSSS;;S$^3S 


I 


!;!i:3$!«8S8S<S$SSS29SS$SSS8S3S3&33 


I. 


84iHr^f-ie«S^eoSS9i-««HSMMmSer-i*-t9lMeommS9SSM 


SS:;!9^:d!^999^89;^3$99S^S99^9$&»S 


I 


I 


f-ieq   *H  04  iH  *H  *-«  M  oS  oS  CQ  OQ  » eo  *^  rH  09  04  CO  ^  09  iH  «-l  94 m  09  r-l  r-i  e«  el 


SS;3$SSScJS;?9:9S:$9$SoSg99S99S9iS;($sSSgS 


I 


& 


s 
^ 


^n^n^fit^^u^n^tiu&^^^^^^^nnu^ti^tis^ 


I 


SS!S39S&99S;i:^SS9SS2S9S;;:S$S$9^SSg^3S 


I 


$93Si$SSSSS:3SSS8SS9S!;$SSSS9S4S3:$^99992SS 


I 


I 

o 


i 


&SS:SSSS8SS9SgS3SSS$9^SSS2&3S3^SS 


I 


S338^&386SSSS3&3;3S€S3SS38£S 


I 

I 


«4 


I 


SS3&;S88S&SSS£868SSS2SS^S2!o838@3 


S 

S 


3S8^gSE:8S{5^^2SSSl:SE:::!S3&S:!g;E:^{:SS^g{: 


m 


&886S3SS'p:83&S&83S8S8S8^SS^&$SSp!: 


I 


c^t«woowQ6Kao^Q6aBo6Saot*t*aDaoaoaoaDeoa6wXQ6Swwd6ao 


8S8S8@@@8SS&8888t^3g8^8&E:SP!&8?g^ 


ootwt^aoSoKKavaowaoaocodDaoooaofiot^t^c^aBcownSsaBc^SowQb 


li 


|g 


o  o 

S9 


o  o 

!#3 


1^ 


1^ 


&S8&39«8&S3««SS3SSS993$9S$8?393: 


1^ 


II 


o  o 


§ 

a 


^ 

p 


i-4e4CQ^ioec«aoaio 


sassss&ssssjsaasssisssss 


i 

a 


&€ 


^ 


BEPOBT   OF  THE   CHIEF  SIONAL-OFFICEB. 


329 


I 

a 
o 


^  g 


81 


O 

CO 


I 

I 


Ql5 

So 


I 


a 


ssse&^&sss^ssss&sssss&s^sss 


MOOO 

t- 1- 1*  t» 


I 


SS?Ss3gi?SS?s3gSS!^SSS8gSrtSSSSsSSS3S;sSS3s3 


(8 


SS33SSSSSSSsS9999SS;d^3S2SS3SSS^S 


I 


^ 


i 
^ 


H 


c 


:$$99$^9^SSS332SS99^$386&SS3SSS8 


S@@S@S@Sd@^^{:SSSgS?SS$SgSsd^Sg!&^gS 


S9SSgS2l32SS9S>S3S^«99^$99SSSS$$999 


t 

d 

I 


I 


I 


I 


I 
I 


^ 


139 


SSS2SSSgSS?E22!:SSS88S3S63SS^;SIS^$SSS 


SSS^£SS3S$9^a3S9SglSS338^S9$gS2S3SS 


I 


993399E;33399S9:9!;S8aS&^SS^9s$S 


Si^SsSgSSISSSS^3SSlS9§(2S8^SS$^$S^S99&SS«S 


y 

^ 


S3388SD8SS$93S9999iS8SSQ98!33SS;S;3 


lO 


S2S€S2^S88SS36SSS3@33@SSgSS3333 


i 


8&r2SSS2SS8?SSS:3&g53sS8g3&3^8^^3S3S3g2^r: 


lA 


w>  lO  i3     lO     to     3 


I 


u» 


wt«t«aOwoowQkno9wAA9wwooaDw8owa5wwS2oS5 


to 


to 


E!SS^^S^838'l28S888s^8S^^E:?S2S3St:&p!£S{:? 


I 


«-iMM^ider»a»ai< 


;S»S;$3S^SSSS^S3S^^^SSS;SS8^ 


o  o 


C4 


II 


li 


00 


II 


c« 

O    Q* 


II 


i 

1 

i 

^SS8SsSS<«cSSS8§S^9S9S99^^^9StSi;3:;(^^:3:9S^ 

i 

toSo$S339S9;S33S^33^&;3dS:SS!#S:3sS$;SS^ 

i 

1 

^ 

8:39941  ;$§$9&3SS3&SI9S9'48a^83:g;g9:a^^S^ 

1 
1 

1 

>                . 

• 

£E:S2&«S8Sg89388;^S9893E>@&g83£3SS; 

> 

1 

i 

1              o 
—      2.8." 

1 

1 

Hi 
^SgS33@r:8^86@^SSSS8^^gSS8S3g8^8?^g^ 

1 

II 


lli 


•0<D 


I 


I 


i 

a 


II 


330 


BEPORT  OF  THE   CHIEF  SIQNAL-OFFICEB. 


a 

■♦» 

a 
o 

1 


I  ^ 

8    » 

H 


i 


I 

H 


I 


s 


I 


I 


J 


I 

Jz5 


I 


I 


& 
£ 


I 


•3 


d 

» 


I 


i 


I 


I 


I 


I 


i 


3 
» 


I 


»4 


y 

i 


@S$:$&SS9S^S3SSSSS&»3S&S@S:S@SS^S 


S£2?SSS&SS5S^SS8SSl:?g3SSSS.SSSSSS8SS3 


S;C3SS9:3^^^SS^(SSS$9^99S9S^^^9^SSSS 


ioSiO«»fe»S>«)«fc»iB'^'4«oioioiowSio«ebaot»t:«(>»«coaoi>ei5to 


SmcQMnm^eomSra^nMro^^cQSco^cQmcQmco^S^- 


SSSSS{:gefS92S3S39S^^SS^8SS3^::^?2SF^ 


meoMSSmmcoSSS^SSeoSnmS^^^eoraeSracQMSeeeS 


S99S€8SgSoS9;;l93SS6?^^S?^{:E:?3S!SSS 


SSsScSS^SS^gSSSS^SJSlSSSSSgiSSSgiSSS^gSSSS^ 


S;$SSSS^SS9SS^S^S&S3SSS$9^gS^ 


«»'j'«*'j"J'*'«SS53aS*^;:JSS8RaSSSSS§5SS8S 


SSS3S:?S^S9^:3!S9SSeSSSSS99;$^:S$9SS9S!$9eS 


;^:5sa**-s^sasasssasssssga^8s§3s^«j"j' 


SS§Si;SS:$99S@@SS3&»SS$S!S:$9S^3S^S§3SiSs^e;i 


s§S3S^»?^ssss;^s;^ssssgS3a§$si^sjSS§ss3;::^s^ 


9S!$3SS99!o:3!SSSSS@S2S;^&S5^99$SSSiSS^ 


s§$;s3sss^ssg9^;i:!ss§ssssssi^8ssss§$sssss 


^S2@SSSS@S5SSS39l$9g&;;S9SS^S3SSS|:;^$S 


SSS9S;SS:3sS$SS&SS9^9S$^99:3^SSS$$9^ 


^gSS??SS^?SSSSSt£?lS?^SSSoSSSSSS?SSSSSS 


€SSsgSSSS@3SStg:SSSS86S92!;S3S@S;SSSS 


OtAwt«oSQ9wOic>oSt*aDwa6d>0kwaoo6K*wQ5ba6aDQOOoG6 


SS$:SS&SS3t3€@SSS3S@SS9SSSS€S€SSSS 


,a5dSbodo9SoSoAooaBaowootor»fl5SS56So<StoOkab0tSS 


%k 


o  o- 

22 


&2< 


CO 


o  o 


in 


II 


r-o5 


13^ 


ki 


«0 


lg 


g^ 


g 

B 

O  t 

I 


a 


*H  e«  CO  ^  lo  IS  t> 


«>«SS3SaaS5;SS8558as5gJ8SS8SS 


I 


§ 


BEPOBT   OF   THE   CHIEF  SIQNAL-OFFICKB. 


asi 


s 

a 

0 
O 

1 

9 


2 


i  ^ 


ft 
31 


$ 


o 

H 


i 


& 


S 

9 


I 


=5 


I 


I 


I 


I 


I 


I 


8 


^ 

•^ 


§ 

a 

I 


S$^9SSS9:S^99^!3:2!;9$S$S9;$S^9S9S^9 


I 


S?^^SDSt:8^3S???^8€^So^^SS6S§:!S3S@& 


$;S9^^So$9^ssS3!«;sss:;:$s^9^$^99SS9!;3:s 


I 


&SSISSSSSSSdS£SS@3SSSI53?E^3S3SSS3SSS 


^^$;iiS9$t^^sss8cSSS!g$$$^9s§^3S;;i;ii^3 


S^S8SSSS&:!!;S^993SSSSS:SSSSS8SS2S 


$SS9SS>SS3SS:;::$SSSS^^:S$9^$99S:^9:3:3$SSqi 


I 


99S9$9!SSS369SSS2SSS&S388£S3SSSS2I 


&9$$^99SS93:;rlSSS8S9;$$$3§9SSSql^S 


I 


9»S;SSi«:^^9$S9^99^S99^$^99$$S3v 


V 

^ 


:;:^:$8^SS9S9^9S^:$S3S:S^!$^!;S9^9SS9S9 


c6  CO  to  CO  CO  ^  CO  so  *♦  ^  ^  ^  ^  ^  "^  ^  '•I  W  CO  CO  CO  so  W  CO  CO  CO  CO  80  CO  CO  CO 


3 


9S^^9^9^99S9:SS&;^39!S:9^999$$;$S$:;!S 


SS9S^9$;;$9SSl$q!:$^99;^;;ISSS9$9^SSS8S 


u{tS3SoSSSS^KAiQoSu3taiAiaS9««^toS'^99^« 


^g9!«:Ss:gssiSi$9:3:^ss^^;s:^S9$9S^:;;ss>!§8cSS3 


I 


SS3s^SSS&S&;SS5;:^SSSSSS38&SSS9S9 


99 


SSS!;SSS^S:^5SS^SSS9$$9S9SS9999SS9S 


I 


sS^;:^Sp2S&S@S8dSS33e^^3SSS8&SSSSS 


SS839e;;S9SSS^SSS:^9SS:gg3S9:SS2$^$9;{!9 


I 


:3&8S?S??^3S{rSSS?t:&S2§S6S£S8^2S?t:? 


6 


9S!$tSI99$sgs:S^:$2S^;^!SSSS:S&^SS$S3SSS 


SS6vt*t>eoSaei«fr^^»*t«3Sr«So3St*t«t«^t«Se«t«t«65 


iHe«e9^ioefaooi9*-<««co'4ito«r*eoaeir4jsm^>SSSS5SSSS! 

r^iHiH«i^iS»HiSrHriN*«NS<Pt*«»»N3*C«SOeO 


II 


M 


II 


£•% 


I 


to 
o 


h% 


2.2* 


e4 


g^ 


h^ 


%i 


u 


h^ 


h^ 


a 


™hi 


I 


I 


332 


REPORT   OF  THE   CHIEF   SIGNAL-OFFICER. 


'8 

a 

0 
O 

1. 

&      - 


:! 


I 


0 

I 


I 


I 


>- 

I 


I 


I 
I 


i 

o 


SS&SSSS$.$$S38S8S3€SS&SeSS^SE:2SS 


^ 


S?^SSrr!SS8&S{:^S^SS??SSSSE:sdSSS5SgSgS3 


OB 


SS;iS9&;S:g9S33S$!;$;g$S999&SSg9SS8SS 


I 


SS8S?SSE^88SS38SSSSS8S8gSS^|:gSS5g23£S 


a 
» 


»4 


« 

^ 
^ 


s 


I 


s 


^ 
^ 


s 


I 


I 


I 


I 


399SSS9899S3S^^99SS9$:9S:g$9$99!$9S 


SSSSS8gSSSS^S9&3?38S^SSSSSS&&£:SS 


^SSSSS9SS^9S5S^SS^SgS3!;9$S9^SS$;3SSSS 


S9g§:3S;SSSSSS;S9SSSSS^SS@?SgSS$$SS 


2SS<*SS9SS^SSSS3;5SSSS9SSSSSSS3SS9 


S;SS9$S9lo8S399S89992S9!;$$S;$SSS 


SSs|<*|»SgS;SISS;«3«Sgg9SS2;^§SSI$^SS;3S 


3S§S3E:S;:S9:3^S9S§!ig!$99999{oS9§S!$9S!SSS 


lO 


SSSS;S2SS;S£2;?9S2SS2SSS9S;:^9S3SqS;SSSSS;SS 


SS^9S^39393&;S9S&9&3$SSSS9ggSg39SSS; 


S;9SSS;:3SSS^SSS9:2;SS3SSS95S5SS9Si^3^<*''*» 


9999S$9SS9S2&SSS£SS3sSsS^99^9SoSSSS:3gS 


ss:£S9$ss^S93S$S99;«:9SS3:t!;;}:9$$sss 


Sf23&3@S6S3S^^89S&SS^SSS^3SSS^S3 


SSSSS88S83^@gS62S9$93&SSgSS&33S 


^?S5S5SS^S^6f2&88?^88^8??SSSS???S38sS 


8&£888&8e8SS8SSS38888S933£8fr^S^8 


fioS588S8SoSSsS8SD3??St:SsSS???SS?E:8$S§26c:3 


8S8?SS?:E:S^&88&^E:^88S883^3@8888S&i 


c>waQOAekoSDSoop>wao8aooooDb>ot»?Q5S<A3SSwS(B 


r' e«  CO  <«• «  « i>  OD  Ok 


fHiHr-liHiHiHiHiHiHiHMTte^e^Sc^S^eiNCQeO 


Q8 


II 


1^ 


II 


abeo 


E^ 


1^ 


li 


§1 


C9 


S>3> 


a 
o 


^ 

h 


^ 


ll 


BEPOBT   OF  THE  CHIEF  8I0NAL-0FFICEB. 


333 


i 

a 
o 

if 

a 

1 

IS 


^ 


H 

QQ 


So 


^^ 


S 
►9 


I 


s 


i 


I 


I 


I 


I 


I 


I 


a 

e 

I 


SS889^9SSSS^S3SSS;S3^&38S8SS!;SSS6 


^aSDSSS$8S3SS3SS^SSgS??{:8S2S£^Sg?SSS3 


S:g:3S9:SI9S998^SS89<^SS9t$^SSS9$SS 


• 

I 


8SS{:^&88&82S999SS3€8gp!SSS8g2^SSSg& 


9^9;ilSo{«8399;393S8^^9Ss3:3l$SS»S^38S8 


9;S39999s38€3;8l93$SS38^8S^f^SS8833 


;3S^3S;$99a989S«3;gSS:$S$SSSSSSSS::^:;S8S;SSS9 


.1 


g939S33S8S:S8^$;;iSS94:«S;9&8S3^3$99^ 


s;3"«*sss;8ssssassg5SS'«sss?8sa8ss; 


SSSSSiS;i!^9SoSS3S£!I^SSSSig3q!99!$:S^SS'4l9 


t«i-«totooooo4o«eeic« 


t«iHtotooo 


ci  CO  eo  M  m  CO  C4  iH «-( d  cl  c$  CO  m  ^eoMCQ  ^  ih 


S333S9SI^S;899:;i9^gSnSS8;S!;^9S!SSa9:3:3SSS 


2('*S3S9S)Sa2i;aSSSSsSS;3^8^S^;S!38S;S^g2S;gS;SS 


I 


sScSesi939g99S:;i^9SS;S39SSg;S:si4:!;8SS99Soe;SSs 


99SS2JS!3SS3S^SSSSSgS9SS3SiS3;S:;!4:^!;93SS§$ 


9S9939S88S;S99S;Sg3;^3S9:939SS2S$$S 


63SS9^9SS9999399^!<:993t«gSSSlSS8899S 


S&S8:33d3S3&s3&8382S3S>9:$$3S3$:$38S3 


83S3&»g3833@83@258S&:g3S9!;33S2S£:SS 


;^88?[::368?ttSSs3SgSS8SSf^888?SSsSSSS?^s3 


8688888868S8&S83838S3@68iSS3&^8S 


I 


S3t:t£|^SS£Ssg8SSSesS?SS^?^s3sg3?38S{:SS?SS^?: 


8^S388S8S28S&»S3388868888&&8f3^^?& 


3&9^^fS?33S3f2S3gSg8S33St!:S8SS3S3SSSS£S 


k% 


1% 


I 


to 


toco 


II 


C9 

o  o* 
9fo 


C9 


hh 


k 


*o 


n 


II 


o  o* 


lO 


F4c«e»^«e«0t«aoa 


3;j33S;:!;3S;;ssss:3SlS3«ii^SS;gsa8s3 


I 

a 

II 


334 


REPORT   OF   THE   CHIEB^   SIGNAL-OFFICER. 


s 
g 


I 


Si    P 


1^ 


IS 


1    A< 


§ 


a 


^     OQ 


I 


eo 


« 


I 


t 
^ 


•S 


•S 


I 


I 

I 


I 

O 


Pi 


P 


-3 


i 
I 


.s  • 


s 


I 


s 


I 


s 


i 


I 


I 


3 
» 


5 
^ 


I 


I 


e9^«4e4MOs>9iHe<ooe4t«e4e4fHiHC9t«^9«MiHC9fH«H«H^p^r<- 


ooMiHeo^MiHMfHo  9'4'eoaoiHMeQe  e^oe  ri  tn  «ee«c<ie«  «  ©~ 


oaoaoaocQeoaoe4oot*^c>o«9«PQ09aooQOe9e90ooco9aor- 


c«909oao9aom«ot«N99aD909  9 1-4  900  909  1-1  c4e4k>e9fHiH 


eoe99m9«c<-a09  eoao-oot^wco  MeaoaoooaoaOfHCQeoaoooraao© 


e4aoaoeQaop^9ooaoao9  9  9ao<Hm99  9a09  9tOff4940oaoaoaoi0  9 


9t*9e090l>C3«H9t»t»ft*t-oeoOff«t-t»9t-900«09t-l>t»a09 


idM9ioioiA9aoc4  94.9  9t«9C4e4e499eeaOfHaotaao9»tO 
od  r^  eJ  CO  « t<:  gi  c<j  ^  <4l  *<i  d  ^  •«  9  9  ad  t>:  d  9  jp  !£{  s^.  0(3  e»j  ^  1^  £^ 


mao9eo99t«t«s>49aoao99ao»ao990999ao9ceoot«t« 


e499iae494^eaaoao9'9aoao94s«Mtaao9Qoe49984oomiQ9«MC994 

9a09aOiHC<i?>i9993<9QOaoaoaDC4CQaoaoc«t«9r«f-iaoaoeo«D  9  «'«»' 


8«5Js^Rs3«"*^^S^^i«a!^'*a^s^!iss^''s"aSi«;^SSs 


iOiaaoaDfHe<i749e9ootO0»ioOiHei99aoQO99  9r-4ao9QO9ao<»aoea 


cQ9ra9e4ooe99ao9t«999t«t«t>a09c<-t>e4me^i>999ooaoao 


i09coeetac>9ioiotAQDcoao9e49  9aot<dioao9iAe4e<«s<iMceaoe>3 


t«t*9e<ao6  9t«c«-9aot»9  9aoao9  9r<-aD9r«>c<-949Nt«c<*t>99 


iHfH«H94ra99t«9  9ei>^94iHrHC4  74e<)90Oa000  9t«9«aOiHa09  9 


«999009Soo3DcibeQaoaoaoa099aD»oaot«t>aoaoooe4C«e49CQ9t« 

|>t«9<HC4e<il9e4Mp^e4MiHi-IC^r4?-(C<194e4  rf  fH  e49i-4fHClldS«r-l 


!itiUi!ii4ti4m!iUissUmiU4sti4'i^x 


'o6cQdleQb6ao^ce^«09999t<-aoaoc9aDaofi099aoooeQao999 


iH©at-fHff*«0t»NS«f^»Ht»fi^e49S«l>»-<C«r-tNM9NC*l«Hr-IW.H«0fH 

9t«mKaoooeot«aoaoooeoco9  9aDao9t«r«Auat>t«oooot«xaDQoa6 

S|ad^e4£^cJt^dp4^9J^(X$^i<5^adodad^;«<dsjg|s[9'G^*^;fc«9 
>t«t«t«l<>t«t«8t>t«t«i>(>i>t-t«t«c«t«aoQoaoaoao«t>at«t«c«t> 


^r-(fHf-4p^t«C«19fH9U»e0e49^S<«C494f-4i-4eMf-4<-4<H«C«l>C4-<»91O 


aDeoaDao9a0999QOmaoe<dta9999Ki0999^9t«e4t«r«r«9 


tHMGO^iO<0e«aOC»9 


s;^-?<3;2;:^s^s«^s?ssi§sssss;§^sss 


i 


C9 

o 


o 


o 


I 


o 


o 

3 


to 


I 


m 


I 


BEPOBT   OF  THE   CHIEF  SIGNAL-OFFICER. 


335 


a 


1 


u 


05 
So 


^9 


I 


I 


i 


^ 


s$sSeS;;!S;e$2!;9!S«9$S9SS393£SSS9ssss^ 


»4 


3 
1^ 


3gSSS@S2^S^SSSsSSSS?SS^SSSsg3^S3S3S^ 


I 


1^ 


sss&r:@P!s;s9S&@^S6gess3:^S8SSSS3^3:!: 


lA 


lO 


MmcimeiiMm93e9mSMe«eime»^9o>m9^9e9eora9^'« 


I 


S@S8SSSS^So9SSSSS3S;6eS&9S@gSSr^^S 


•o 


-^•HOBQQQf-4QQ991-IOBOOmO^«a»^C9^-Oer-IN<«lO^-t«'4•aOO^ 

M09rHMNcoc4e«<oe9co<iSeSeQMe4e4me«eeme9MiHMM«HfHi^mm 


S 


e«iOfH|«iQooe»e4fHb-e»eiHiootrfc«(D9*9*-i>ot«aQioio«Pi-iiAe 


'*®SS8SS*"««^'«5;*S'«53SggSS3S3Saai 


s;:t999sss^^s^a3ssssssssssss;s;ss$9$s 


<0oeie9c««De9iOiHioooot«iAfHe9i^ 


oioroCii>^«H>-]t«OBoe(0aoi 

_! U I 1  I 


^?!;£;'»<»»^g§g;^S3SSSSS;^SSS3SSS^^:f^SSlS)^SS^S 


H 


5.0 


M) 


II 


04 

hi 

04 


1^ 


I  a 


s 

at 

I 


I 


I 

I 


I 


I 


I 


8 


5 
i 


p 


s 


"35  55         lOta  iSTOMj  So 


I 


SSSS8S^^SSS2$S$S9SSSSSS9;;9^SSS§I»SS 


S^SSSSS§SS9SS2S3S$SS:S3SS;S§$SS3Sl2S&SSS;S^SgS 


I 


lO 


:SS9^:3@SSSS3SS9^^S3^'&SS$SessS99S;gS^ 


to 


mSioeem^S9m^iA9«Sio9ra03meQS4i^m^eQ9Mm-«Ml 


^s8S|SE^£:?!SS^S3S53?3SgS6g3S£23g^3S?3 


a 

9 


89SS8S8^S38S!;SS8S3S29$9SS3$SS83 


I 


lO 


•o 


t^t«Sowaoaot«t>Kooc«t>wflOw3a5wnoDvt•ao^•o6ooc<-t>t*oow 


lO 


SSSSdSSSSSSSSSSS&SS^SSSgSdSSSSdS 


o 


oeoo 


aSc«SwWw36c<>wSoc*>a6aot<>i^wiot<>aoflOwwwwOwSoci5 


iHe4e«^iA<ot-aoaofHMm^m40t«aca»9f-4 


S?Sa$iS3I^S;§^SSSS3 


1^ 


II 


&8> 


hh 


ton 


1^ 


a 
►. 


& 


386 


BEPOBT  OF  THE  CHIEF  SIGirAL-OFFICER. 


•8 

a 
g 

i 

I 

I 


IS 
CI 

I 

J 

S 

t 

§ 

I 


1 


I 

-•I 

H 


g 


i 


SgS&S9SSS!gS2SS2^l8;SSS8S88S^S?S:& 


S8£:S?SE^^E:!S^g?SSSSSS?SS?S5^{:S3SSDS;S 


I 


$;5S3SS2SSS$:;!9$9^S:S9SSSSS3S^£S3S 


£!!S3SSS^^|:SSSSSSSS88g!S2S^g!  !:!££:  iS^S^SS 


I 


9999:s::s:Siqi9^SSS;;9$9gi;;SS299822S2S 


SS8SS;g&8S3S^S^SSSS^Sfr;^8S5SSr^&SS 


3«S$8SS^$^9SiSS!SI$SoSoS9^SSS»g$:?3S3^SS9 


£ 


92S$$88S8Sg:;:3SSS:SSSSSSS;SS^S83SS 


gS2i;;i^s^&si!Sss»afScS§sssass;s^ss3S[s:^ 


i 


I 


I 


I 


I 


SS2SSS9S!;S99S:s:8S!;:S:SlS9gSS9:3:9&S 


SS3S^SS»S;SS^S8SSodlS^Si£S$8S<::S;;lSSS8S3 


S$S!;8SSS39999S9S8$^SSS9SSS3:SSS395;S 


i 


S1S^S3«SsS8sSS;S8S»8;S988SS9SSsSSSg83SSSSdl 


SSg^$829l;S99S89S£SS98$2g!3999$S9SS; 


99:$S9S8!SSSS8«:;!S3$SS8SS9S:39$SSS3 


88SSSSS8SS92SS888299$SSS88329S 


SS8S999!;:»S:S9$9;3&98&S9$:;!9S9;;!$3S9 


£SSS|:[S8Se;;&88S8»r  senses::  [S3S8^888g^eS 


I 

I 


^ 


:8S23SS8Sg^88S888SSS2$SSS88S8g 


S?SE:?g88?t:{2S2sS8338f28?88^^£SS58SSS;S 


8S^88eSE^p!6^6§!gS!6&8^88&^^?88?§!g:; 


£S^8SSS88SSSSd?S?8S8So88S3SSSSo£SSS 


S{:^8^S8888!:r88&688?{5f5^{;28«^S^S:F^S[S^P! 


S8?88S883S8S8?S58SoS?8888S588S8S83 


I 

o 


t-iMC«^i<»«9t»aD0ftO*He«CQ^iOW 


S;:;SS;;;^S<;»»SSJSSSS^S{;;SasS 


o  o. 


&^ 


II 


II' 


II 


^^ 


1$ 


I 


o 


ki 


00 


I 


REPORT   OF   THE    CHIEF   SIGNAL-OFFICER. 


337 


■2 


I  ^ 

I  5 

5  9 

i  (^ 

e  2 

I  ?! 


So 


SB 


88S{2S5?28gg58?:?r5g8§l2g3SSSSS?SSS 


SSSSSSS&SSSSS^SSSSSSSSS^SSS^'^SS 


o 

9 


SS3S8SSSSS^3SS888S:S8n;9sSS33?S;:&3 


S5S3S3SS?SS;SSSSSSaSSS^??SS^&&3gSS 


g, 


I  j   SSSS8S;SS«SS«SS35Si^qS5:S2§S!;SS2?5;:?5SS 


q:5?5555;5:55J?SS?5:SSSSS$SSSS:gS§t55S:?f5 


S 


SS^?2p:j5gJ8ga8Ser:SSoS5Sf2gS5SSgE:S?2S5§g 


eB 

e 


5 

s 


fS^^^9^$^^^^^^^9^^39399$?S99;{:$$ 


S8Si;:8SS£3S683@&S^^?8S33^t:!&^.^ 


11 


fSSS3^SS!$^^^^^$?^§S:;;!^;;;9^*:(>^q!$9^>;2  3$l$$sS 


a  I 


o 

C3 


O 


3» 


o 

7 


d 


8SiAt3iA88o»Scoto8r>v«8»n3«S3^ 


i 
I 


I  {  3S3!;39SS93S:S:!:SS3^33SSSSI:SS$S»;SIS 


S9«99oeoaM9itf3ake»o9-^*<>«nO'^ao9aQai^e&'S090^<^ 


o 
S 


»• 
5 


3 


&S8SS;88S88S82!:8S$^9999S8S$Sb':SSS$$ 


SS33S883SS33!r:^Sj£SSSSS3!:^i;c?SS&3 


o 
US 


r? 


d 
<1 


« 


??8SS?r:{:?2S33SS38^SS88S8?^P!^r2i2lo8^^^ 


5 


o 


M    '     St^t^t^w^AaBaS^SwQOQDQbwSoSSSsSaow 


SSi;88S88SS8SS28SSS:?Sggg£ 


a 

o 


•-tMco^io«t«3oa»Oi^e4m«#ie«t«aoao^ 


^•-t  M  M  O  ^ 

O  OOO  oo 


c 
© 


o 


M 


I 


u 

w 

tt 
o 

« 

o 


22sia 


cictSSS^eSciS^c^Smra 


i 
a 


II 


338 


HEPOBT   OF   THE   CHIEF   SIGNAL   OFFICER. 


^ 


i   -9 


3t«@S«D 


ssssssc 


gsssess^sss^ 


dbdb55Q6A<Sdkdb95aBoA 


SB 


I   I    I    33S;3:sSSSI9S&>2!;S^9gS33S@6883SSS8^S 


^ 


Ss3S33&SSSS5SS^SsSf:!SSSSs;SSSS3SS&Sg3Sa:S 


&  ; — 


9;3lS^9SSS9S^:4:;SS3e8;3^SS82S^9S2&2S 


00 
00 


-8 

0 
0 

§ 

la 

$  o 
i  ^ 

s  < 

'Z    H 

.:2  {» 


31 


I 


^ 


7^ 


S^SSSSSSe^^^SSSSSSSSSSSdSS^SSSSSoSSS 


o 


$^!;39S3S9 


-  '  SPB8S&S8SC 


S 


gS^9^^^99S9S9$&:t9^S 


S3SS3S3S^iSSSSS33sS^3S?r:^ 


& 


w 
d 


8S3^^393S£SSSS39^SS;SS39 


SS9SS?S3:3;;i2S338^;::?:sse 


rlODi-fOkM 
CQ  09  ^  00  CO 


{S8S88 


3 


.a 


^n^^^^^^n^u^n^^nu^un^nn^^^nn^n^ 


SS;;;i9:;$:;!$9&>S:3$SSSS8SSSS8388S6S$3 


Si 

B 

o 
> 

o 

55 


o 
*^ 

O 


a 

•    • 

^ 

>i 

OS 

«      1 

:^ 

• 

£3SSS^SS83S3SSS99SgSS3S! 


Z  i^SSSSSSSt'^S^S^i^^^Srif^^SSSC^&SSS^S^: 


^  '  ^33:i:£?3!SSiSSSSS^99S999$^^ss^$So^^g^:s3 


I 


SSSS^^?SS^333SgSS883SS88S^C 


dc  t-  V  S 


I 

Of) 


8&)S& 


SS8SSSS£ 


S5S88SS$9SSSS:g£@SS3 


a33S»SSt^t»33aoSSSeSo3SSSoB 


8S3886SSS8SSE^S83 


g^SSSSSSSSSSSSSSSC 


@ 


S3 


ss 


SCSSCS;S€ 


t 

•^ 


^gi;^^t:ef:^S38&38623^333999:2SSS3S33 


SSSSSSglgSSSSSsSsSSSSSSSSScSSSSSSSSS 


a 

o 

a 


,««^««.r-«<*0;3C5«;3r«gt;««g55g3g5jJ«JgJ;g5g5g53 


a 

e 

i 

o 
e 
V5 


a 


1;^ 


!a 


REPORT   0(    THE   CHIEF   SIQNAL-OFFICEK. 


339 


1 

0m 

c 

o 

i 

K 

s 

< 

1. 

« 

< 

OQ 

s  ^ 

•« 


-S      < 

2  « 


s 

•a* 


So 


M       ! 


I 


I  >  sssssss:i^$3Ss;^2SSS3SSiS^Si§So3SSS^.^?^f>f^ 


c«o©«woo«»-<ot*ooeow3  0»QU5«Qoo»^«Hoe5SooooM3ee5j 


ee 


&8; 

rice 


a    - 


«ooiOto«eo»c»^eob-oo«ioe<ieo»oeie©w»ft«or-«wi^C5  0«o 

iHrH  ,-(  f^  •-»  t-l  »-*»-•  f-«  r- i-i  r^^  t-H  ri  t-i  1-^  •-••-<•-'»- C^l  «-•  J-* 


:^ 


2$'^S2SSS^S;^S;SSSS2SSS^S^§^^SSS^»^§^^^^?S^ 


0 

S  i 


I     re  »o  ©  © '^  •«  PC  o  o  o»  OS «  eo  «D  tH  »-^  o»  a»  •*  o  « ■<•«  «♦  t*  o»  «5  •♦  t^  "O  g 


I   I    I    I  MM 


I   I 


S    !  


II 


Oi  ^^  ^^  ^^ 


I  I  I 


(Mil 


I  Ml  


II 


^«c<iioc^efl»oo»ft06a»o^«pe<J"«««»Hr*'*'*"*iftc»«o»t-«^ 
1   M  M  TTT  I        MM  Mill 


_l IM l_  _    _      .    L_.  _.._ 

t-t-cocQfec?«c<ii-i»o«t-'««-<«'-^»ou5oecce©«eo©c^«r-a»c3 
M   I    I    M    II    I  II    I  M    I I  II    II 


as; 


c40racic<©©tDo«De»oc<iioooot>c^^t^<oc^i^cQt>ooc4ao© 

Mill  ! !___ 


I 


§ 

> 

c 

V5 


I  I  I  I         I  II  I  II 


9k  o 


^11  II    II      I 


I  I       M   I t       Mill 


5  oa^iiD  a  ^oa  © .-(  o  «  CO  •-••ft '^  ©  o  •-<  ic  o  »-•  M«D  p  OS  o  ^  o  t- ec  «o 

^        I  I  I      I 


o  o 


t^inor«<o<-io©aoe!OioaeQoo«D>n©ei«Dt-OQor-©©aoe4ia'«m 


3  rtM©«'l©«»0»W©«©l>00«0S»OWiOrtQ0OO©ri5»«©XM« 

S  


ai 


I 


9 


sgs^§3?s;;£3§^^$$$^s^9$$9^^9»^^^^^$^ 


Ss8> 

coco 


« 
9 


c<9^i«i«i«i»e9C4C9CD^ic4Oka©oecoscsaQr«©r3r«e0iAio©t>-xo 


d 
» 


9$$23!§:393SSSSS;s^^9^^S^^^S3SS3:gs^:s 


9^ 


2^:s^^ssssss;s^^ssiss?^^^^^§3^;s^s;^^^^§^^ 


lO 


2      I     OfHiOfHi^CKOOrsiOQd'^MMPi^aC'-H^asaot^'Aiftt-^r-itxMcsa 


com 


i 

e 


^ci«^-i»V««o;5cj«3«gt;«ag5jgjj555-5«l.-»«gS 


a 


4- .2 


340 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


a 

a 


00 


I 


o»c4«9oeQ^t«M^e«i-fM9«'«ior-e4rao«DoQr»a»e«eao^mi^oQ 


vcot>t>-f«t«t*aoacaOQOc«Qoaoaot<«r-aooooooot»QawaO<]Oekaoc<> 


&ss?r:ss^ss^r:r2r:^^^s@@9$sss::^ss^&s@s 


•A 

o  o* 
*c6 


. I 


«D^m«pc4e3^«p^AaQiAiaoiAfl»94C»e>4iAoie4t«e9flo<-<r>4eeiA!-i 


II 


3 


M      1     ciSSeomeoc'Ir-iv-te^SSeQra^e's^^m^eSMeo'^mceSsSe^eQM 


M 

09 

1^ 


:?$SSsSS393S^^:ilSSS33SS3SS9SS;ScSS;;9SsS 


00 


1^ 


5 


SSSSgi^S;S3S^S?3S§$^S^gSgSSo8S:JS^?3SSSSS3 


h 


^'» 


4  >► 

?   *- 

9   <l 


el 

§ 


>!•         I 


1^ 


J 


•^aOr-iMCjinnocpeoinint^se^QOF-ittpeoiHOMtsa^NCpeom 

oo'^««<e(is4e4e<ie9i~«ifa»c>ioa»|«t»«Df^QQ<0ogQoo>oeic»iHiF-fao 

coeQCsi*Hf-i»imcoeoeQra^MeqmmMcocoeSM<oe<ieS94^r-ir-ir-ii^ 


iA 

ten 


«9 


H 


•Ar-i^«Hpo>>9ie«u>e4^e4fi>)eQ^eo^<4<«o<f^cioaQomQe|«e 


& 
•* 


IS 


N 

I 


So 


mao«paopi«o«^iF-fmc4^Qe4aQ^eo»*ooocDt>o«D^to«HeOf^'^ 


la 


f^rHr«c4»-«ao<H(Dt<-«De<9a94fHat»aoiAc«flpaiO(p'^QflPt«^Ok 


II 


ifliocoeo^^^''T^o>o^CQSOcocococpeocococo^CQCo^coo«^^c«c« 


iotONOC4r«oiAQOeo^a»<pfi>)'^«pao^^goaOQ^^eg?«a»|r9*A 


8>& 


So 


Ci 


p 
a 

a 


II 

ee 


B 

9 


5 


-^mooQ-^ioscioo^^o^c^aor-aoaDra^fotooe^cicofe-oaot^eQ 
t«ooi>S«i>aot<-aoaDc«-oto«>r«t>r«aoaoa5c«t«e»i>r«l«t»i>b>c« 


S&;3@SSSS;3SSg3SS@SSSSSS883&>SS&;f^:S 


SwnwQoSoo&oowOOCAOOftQOOOwwOsSoOaOvwScaoaoxSDab 


o 


8SS 


t-QO 


i-tNM 


'*««^«*S::IS3SSS&2S§SI8aS^SS5g»gS 


a 

4 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


341 


SS8SS99S;S9:39$SS&S3SS@2S3SS@@6I 


S 


9 


ss^ss$ssst9i39Sss^3!;9s;ji3S^9^ss8s3:s9s; 


SSSS@&SSS^r^3SS:S3Se@i::^3;:3S:3S^^f3^SS5 


toS 


40 

So 


€  I  3SS39S!§:;:!o^:ss9^ssss$^ss3SSssssss^^ 


i 


ss@s@s3ss^?@ss&^ssse?t:e3ss^^sss$g2 


.1     o  p' 


a 


I 


SS3SSSS3??&3S3!;839883SS3S3^3S3SS    ] 


II 


s 


9 

I 


-•I 

o 
» 

H 

H     ! 


5        »4 


S 
a 

6 

7S 


s 

I 


o    . 


s 


I  • 


9 


SSSaS!;S%3$SSSS3!;9S;g8SSSSS3S 


9 


I 


oe 


•oK      ' 


CI 


i 


^^(-•^a»ao«ofliC4moteq^io«««o«9t*>H>Hoi»niQ^mineaar>e4 


-  I 


09 
P 


a 


I   .9 
1^ 


j 

^ 


sss^sssjo^^ss^sss^ssss&ssss&Sots^s^s;;?? 


C4 


G 


2!!2SSSS^2SseSsSS;X:22£3SSSSS22Sns2SS$S2 


S«9io@^io«S)ee9koS)«D«SSSio9io-«^ioSSSiA'^Sl^ 


C4 


* o 


»  I 


SoiSSiS9^raS!oS9'4im<«>^SSSiS!S^$^9S!S99u5^^ 


SSSSS^SS&SSSSSSSSrr^SSE^igSSSSSSP^SS 


•♦S 


I    I    SSSS2SSS&;SSIS@SSSSS^^$99$S&;SSS&;S 


t«i<«^(w{wJg^Jg>tv^^SwS3wr»vvc*QDt>Soab9dwooaOQcao 


II 


I 

p 


i 


:S^SSgSSSSS;3S3«@8SSS@SSS@&;83S&S 


I 


atSact^nnSSacSSQOnoocot^tvwwXAOtQOdbabaoosaboQDao 


^?i 


.p 


i    -9 


CS3«oooeSc«-oeDSS«9S«o«<oceS(eoSc«-t>t*r«t«8? 


•^  i  ^ 
I  a 


Sc<>a5ciSa6w8oAooZi5i^QOwSDaAQbccwt«wwaowacoattaox  A* 


I 


I- 


I 

e 


i 

g 


-""'•"•••••ssasssassasssssaaasssaass 


X-    I 


342 


BEPORT   OP   THE    CHIEF    SIGNAL-OFFICER. 


'     Ob 
i     & 


4rf 


•5 

9 


5    y. 


Sc 


« 
^ 


.3 


M 

SS 


t«t«aor«eio  00  or*oot*t*e»aot«t«>c«t«aot>K«Xfc««  00060000 


»«aot«i>«Hoot«fHaoaoi-4r^t«eao^f-4r«t«t«r«oDiHr-«p^oocooodCM 

•       •■       ■••«■«•■«•■   ^»       •       •    •    ■       •       •       •    •       •   _  •   •    •       •  f  _  ■ 


i>t«c.K.t.ot«t«oa»oooooooor«r«ekoot«oot>t-oor«o 


fHao^^i^i^iHOOrHaookO>r-iaoaoao<^aor-(c«-r-iaorHh»r>i-4Xaooo<-ir- 


I 


.3 


cJ«d^oi5«tfa<5eckft>r5'*-«t«Dr-^t6ddo«dodoTiw'Taot^r-^«o2 


r^r^fHi-iaoao  1-400  Qoooi^x  90  XF-i^3or«OD»-<aor-it~  00  oc  1-400  oofHOO 


c>jQtoaTCOO'?io»'^'^wxr»'^«-tSi«0»Oi-fOriacc>«»r;3tacao 


I 


I 


0 
a 


eoooooctooooooooooooooooocoooooooo 

oco«o»'?»oc»^xwopS'^-*c»5'*®e5i.iooc3^t-t-o^ajoago 


oo»caoc»OiHi^f-4ao^oooAaoQe»«Haooa»rHe»ooaDO»aooo 
1^  r-<  p-i  n  »  » «o  00^'^  d  o  ac  x'  i-i  «  rJ  ^^  rt  X  oc  i-^  •-»  ri  CO  d  »  oc  N  ■^  oc  52 


■     o«pe«axxooooo«aoooooee«09  0000000 

ooooooaoo    .f^oo ooooeoa»oa»eoooo 0 

S'flSM«C?CQWP5SMW«C5MecnM?5c«5«5«OC?So9C«3eO 

.9 


ooeoxo^vxoooooooxooooeoexoooxoxo 
d■*r-^•^xM^-iod^^■^cococ4^^p^d^^dd•-^^l-J^odr^c2da6lOr4o 


I 


I 


n 


a 


3 


^ 
&> 


P 


oooooi-ioooooooooooaaoaoooooeoo  00 


P9 


-t  o>  >•;  o  »^  X  t^  ••*  X  t^ 

-MCMCMi-if-iCICOPSSOeO 


CO  WW 


XXX 
CO  CO  ?% 


ogot^coof^so 

p3e5«r3cocMC»r5 


10 

o' 

o 


exooooooooooo 


O 


iot~*;5ir}Xoc»ixi~ 
ieo»«c^5^?47J«cocM 


OOOSOOOOOOOO 


QC  CO  X  ff'i  '"^  irf  rr  t  ^  ^  p^  c5 « 


0 
'     d 


000000000000 


c* 


9 

d 

-r 

X 


•        »        • 


C5©eOOCOMXJ^Cr5?^ 

secoc^c^c^^Nwyirs 


(HOOkOoa^r-iooat 


?i 


OJ-t'Xr*"*»Hi-ioeo»?5 

CO-fCOCO^iftOCO"*-* 


xt»a»oa»ot«oooo 

r-^  »rt  irf  d  X  ».'5  -<  i>  i>  w  06 

lairf'^ecrtcoW'^'^'^eo 


I 


M      ( 


s 


3 

d 


(.(^^•^Xv-iXXXXrHOOXiH 


«intoOkftSSS5S 


0000000000000000000 

?« If;'  r-"  d  cc  d  ci  t^  55  X  oc  -*  58  cc  H  ri  -J  d  X 

• 

oaoxa»xoa>o»aa>0  9)0oaa»a»ooo 

CO     • 

• 

55?;'-J'45^?:§^2?§'§?^??Sis'^ssss 

• 

oooekoooooooaoooooo 

^5^2?§i5=dS2^^3;|555^$8^2 

1-4 
0"     • 

XiHf-ir-txooaoaooQOTHaatoo 

55  : 

2^S§.^Sg§s«5;-ij;rf«^53g»«S^ 

ot«ot«ot>ooooot«a»ooof-<ioo 

' 

t-^f-ie-^dt^dr^dd  —  3C3dxa^cJdt;;r; 

-     %  : 

Xriaoxxi-ii-tr-iaxxxxaox<HXx 

t-c3CJC3r>^ocs'it^u5»Hdda»d«ddxx 

I 

OboXi>t»t»r-xxx 

irj  Ti  in  irf  CO  c^  ri  X  ^  trf 
■^  a  o  u)  o  1.0  iT)  tA  (c  d 


t«oorot«oo 


cor*  cc 


o  t«- 


•-i  7J  ^  d  o  d  d    ' 

c:  eo  d  >^  o  ^  0    • 


'   ^ 


«o 


Xt«t«XX^<HXfc«X 

»^  ri  o »«  c  r-  d  ^  ?i  X 
cpt«<o(eScoi>t«t-t« 


^oxt« 


XX 

S3 


^«iMt«-i-tt-«i-«i>t>r*t*t* 


CO  to ' 


'  o 


?1  5MCMCS1®  W* 

r»  r- r- c- 1>  t- 1» 


o 

7 


'    s 


« 

s 

6X 


?, 


XXXt«l>XXXXXXXXXXXXXXXXXXXXXXXXXX 

3>i-iOMSi^c5O«t*xC'OMXciasx^oQaodc»»»0£ii3t:*^^ 
u5r<-tAir:'«tcodi/3diAi^O'S;sook;)ocotAoo«o«oeoooo>ats 


a»xxtooxxxxf-4t«xr«b>xft«t«xxooxxt*xxxoxt« 
ox 


'5t^ior-ixxcccst*®t*o*^ir-0'^'*'>-i.-ii.':fflr~t-«ooxff'is3t-o 
)Oi~r*xt-t-oot~i>t-t-t*i>t>i>t-i>xxxxb-r-t'-t*i>XQce*w 


C4 

o' 


•^     I 


es 


XI>XXt-Xb>XXXt-Xt:«r«XXXXXXt«t>XXXXXXXXX 

SursSooinmS&StAiaoicSSdddcoiakAtAtnusSvb-ot^foo 

l>t»Xr4t«t>XXXt«t«Xt«XXXt-t«t«t:«t«XXXXXXXe4Xa» 

X  ■^  X  X  eo  d  ri  co"  d  d  d  d  d  go  CO  oc  X  X  CO  d 

l^ft-l—  abt«t~t>t«l>t*XXXXt>lr~XXX 


ift  O  O  r-1  CO  «o  Q  1^  O  t*:'  o 


CO 


a 

o 

g 

o 


-    I 


s 

a 

mm 

-  e 


•-i?^co'«l••dd^^oedd»-^e^«^wdl^odo»d^:^5^c|9H:•55g  ^2^- 

^  ,H  r-l  rH  <-l  1-1  ^  rH  1-4  rl  C4  d  e4  ?4  e4  M  e«  M  N  C4  eo  OQ  (^^ 


BEFORT  OF  THE   CHIEF   8IONAL-0FFICER. 


343 


d 

c 
c 


9i   S 


E    ^ 

S 

g 


S 

I 


9 

►9 


8S8SS;SS^9S999SSSSs3SSoSSS&3$3SS&S 


i  -a 


^^SSSS€2S@S36S3SesS8&SS$SS3{:SSSSSSS 


II 


:S:3Sq:9999^9SSSSIo3S^9SSt$$Sq::SSS9939$ 


ta 


e^SS38SS3S$!S!;3SS&iS6!!SSe!9S3SSSS8 


^1 


00 


p. 


eo 


i4 

3 


S;SSS>So3S3S$§SS9:S%SSS:3S3SS9^$Ss3S9!$^9 


I 


:3S$9&99SS@S@S9$$53S^?SS^3gSSs;io& 


I       CO-* 


^Seol^M^^S^SSScdSraneomeoSMmmf-i^ScQeSSfdSe 


I 


999g^S3SS3S9SS:3S99SS$9S^S?g^:tlS§S§^:;: 


w5eo 


^    I    8JS«^*9S5SgSSa2IS5:8S5E;'*SSS»^gS3aSS 


9 

>5 


M^^eoSS^^SMSSSeoeQ^SSSISSS-^'vSorSS^^^ 


t   i 


flS 


i 

^ 


I 


tn 


I      o 


^mSSfHiHSS^ramSeeeMSmSAm^eeSeQr^ra^eoco^^i^S* 


%% 


a 


a 

e 

"A 
I 


l4 


00 


I 


I 

a 

is 


s> 

I  ^  ' 

i 

r 


.9 

1^ 


^SS$S^3^2SS3SS»^33SSSS9$99$S?SSgSS;<$SSg 


SSS!;S3SS3;399$9S9;g99S9S!S39^:^$;;^9SIS 


C4 


lg 


SS9S$i3S}83&S;SS3S;SSSqiSSS«»S3sS$:SSS9$SS;SS 


:9$99q!;S9!;9^99SS&SS9g9^$9s3sS»$§S!IS; 


CO 


II 


I     3SS;938S9;;9S^s$ss99S99$ss999Sg99is^ 


SS?S58S3SSSS$SS?SS8SSS^SSSS34;S389$ 


o  o 


.9 


S3999S;SSSS8SSSS8SS999!;99&8SS3SS 


I    « 


•s* 


I    I   888SS8868SS8@S88igS8888S@3388&38 


II 


00 


I 


88c<-c«r«SSwfi^t«t<-F>88r»PaowS3«i>h-t«SS386r<-8 


•g    ----- 


82(S;S88S88S«SS888S8SS3388SS888^8lo 


I  I  gssseBMassasssassgsgsgJssasasa 


i 

1^ 


a 


s 
s 

a 


^e«M^»o<0»oaoe»OfHe«eQ^u»«t«eoa»o*H 


s^^ssass^ss^sss;; 


1;^ 


l!i 


344 


BEPOET   OF   THE   CHIEF   SIONAL-OFFICEB. 


d 
a 

o 
O 

I 


I 


00 

So 


H 
O 

«      O 

s     ^ 

•S        GO 

s 

I- 


g 


o 

a 


9 


S9SSS:^9SSSSS3S£SS&g€SS$S3SSS»@S3 


I-- 


^"^r^^SSS^SSSSS^lr^^^SgSaSSSSS^E^SS^SSaS 


t-t*( 


II 


3^:SSS:SSSSS9:ai:39^9$9S^SS^9sSSS:S:g2SS 


^ 


S6g383S^{2^SS3:§S:g3SSSS3S@SSS?^^&3 


.5 


§    I   ^S§Slg§SS^g:39;i!9S$:3:^$^9:;;l^9^:$99S9^^;S 


9»a«e^9^'«SiOioin<ii«to<o«D3u»SS6toSStowioS*otoio 


o  o 


—     -  - 


§1 


rHMMSSmeo'^SeomMmeomMlSSSSSSeSeQcSrSSSSeScecoeo 


iS 

s 


^;$^:$4;$98SS$^$S:3S9SS«SS3SS§S$S9^29 


II    ! 


i 


OB 


.9 


:?s;::s^^S8§s;ss^;2;sssss^;33?^ssssigsss^ssis 


I 


f-4e4TO'^^9^^«<imm09eecoS^9mmSeeQS^^<<i«^SS 


o  o 


« 


a»e<9e»aoooe4ior>oo«D 


^gjooog© 


I 


ass8sa«"*5 


aoia«-toraeo«-t<Dci 


^SS33SS;2;3S;S;;!$4:S9SSS89S$992S3g9:;{S^?^ 


i 


o  o 


B 


Sr-fv^S^eQ^S^MMeSeiMSmeoSlSeeMMmmc^SmraSc^e^ 


I 


SS!S$SS99S;S§S94:99SSS:2S;S$9!S9$99$^SS 


coS 


§ 

o 
{5 


.3 


^^^cowTOP8co»ocococoo>co^io<Teooococ*p«coeoeo^>«'«'coc'* 


rs 

!§ 


SS3S3S2S8S$S3;8&S833833«%!$2S3%3 


w» 


II 


o 
O 


SSSSSS9:;i!S9^S99Sq:S99$;;S2g$3SS§S3S;;$S§ 


OB 


f!3gS@3SgS3g3SSSS&;6SS399SS^$SS8SS 


mm 


SSSSS&SSS3SS&S8SSS$3;3!;SS2S@^3S9 


l:^ 


^^^^Ss:iSSS^SSgSS3S£SS&S8E:2^3€?E:^SSS33S3 


II 


3 


7^ 


SSSS8SSSSSS8SS3S2SSS3SS&SSS2&SS 


^£SSSE:S:S?eSSf8g^sS^{e??SS?SSSSSo^&^sSSSS{S 


II 


&;S3SSS3S€38SSg6S3^SS38SSSSS£S33 


't*aoaDt«t*«oe»&St«>o6t>S«S»<>«roi>t«aoSKr- 


CO  At- 


■4 


M 


II 


6 


Is- 


i 

a 


'^*^«^'^«*-««ssassss5;ssgsaa5ass;88Ss 


I 


REPOKT   OF   THE   CIITKF   SIONAL-OFFICEB. 


345 


•8 

c 


1 

I 


< 
H 

O 


I      ^ 
.5      on 


S 

s 


:^ 


06 
So 


&5 


a 

•-3 


6" 


0 


S9tS3S&S:3sSS;$^SSSSS$SSS$$S^^S$:3^9 


S£:!sSSS&S^^3S^SS^S?SS{f:ttS^£::&^&S^S 


o  < 


S      $sss$994;93S:gss$S^;;:99:3:s:$S$§$$^^$$S 


SS?^SSSSSS?SSSSSSS3S&?^S^SSS@SS3 


si 


■c 


a 


5    I 


3^9S9M:9$SSS§9SSSSSgS;S§9$$99S;^Se^^^^^ 


!  g2^p!?^sssss:sss3S&ss;sssss:ssssss8 


g.1 


5 
^ 


;;;$SSo$;i;e;s^§Sssq!;};93:$9S;i:^$9S2S$^9^^9$ 


<  &^ 


sse;S9^ss:sss2:ssss3SS33S&&sss3S£::ss 


o* 


E 

Em 


cD«if^cDekcaaet'>e9<oeQQact«ot«m^eiaomQco<^rotn«geo 


!;&323SS3333S$39SS8S!$SE;&S$SSS 


r 


•o 


• 

d 

S" 

:^ 

s 

1 

M 

3 

S       SSS§9SS^2$^S;S^SSS^9SS:s!9;3:gS:4:S^S^S^99^^^ 


N«oo«ooa»iftoo»OQC»i^oo»'-«eowo»iHoooc5ji-j.-j«rjeoi2i.2^ 


o  o 


a 

9 


c»t-r-e<ieoeo»-'Osci'<tc<i««pr-cO'*io««or»tTNt-52ti3?3SS!32S 
co09ranMra<<«<eo<«^-«'tf<mMC(9^9eertcoMmcQo5nAc>5MC«9eoc4 


1 

S 

p 

>( 

• 

• 

a 

•"4 

«> 

• 

t» 

H 

o 

eS 

^ 

:^ 

9$$$$^S9SS3S2S32(33S9$S?$^:S:$$$:S$^$S 


1^ 


S 

8 


•<t»ftor-oeJt-o»»c»»QCifQr-ii-HfiOi>r-t-t»»wooioc2tre2a'S 


I       04 


^g, 


■ 

a 


6. 

-«1 


>» 


H 


SS^?S2SS2Sc:SS&S36S^^^@SS@S33SSSS 


Sio33SiOi32iQiQlASioiaS«»oSSoSS>aioie3^<<>2o*oia 


^^-H^or-sacjcso 


9t«toOoaoaoi>coaoaoaoaoaoacQot>t»t«t«t«t«<Boc0t«aot«c»i> 


00 

i     o  o' 


I 


i 


®flo«D«>r"e«»QCOot«-t't-r*i>r»o»Ofcoob»QOoot-t*t*t>t>h"OOt*i^t"t- 


II 


§ 

a 

O 


f-ic«eo'^iO<Dt«QoakOiM:>90f»'«K)ot«aoc»9':2 


I 
a 


S^clSSe4e4C4eSSmeQ 


II 


346 


REPORT    OF    THE    CHIEF    SIGNAL-OFFICER. 


p 


P 

H 

CO 

H 

P< 
O 

I  a- 

J  s 

.;    ^ 

5     ^ 


5 


S 

s 


00 

00 


00 


9 


e4CMN<He>9r«eooeoao«oaooesieo 

(O  O  i-l  iM  90  O 

■<•>  O  ®  »  ■*  C5 


'^oooo3oaoooo30oco«oe40'«ooQOOOoaooaoaoc4es 


I- 


e8 


=2 

p. 


eS 


e 


i- 


H 


oooooooocoo'^'^ao^oooo'^aoooooiff^ooaoaooo 
gi  ®  trt  "30  "-J  oi  ift  ri  ■«f  ri  as  i^  ri  M  i-^  a>  ?i  fi  W  55  ci  ^  of  a»  a  rK  o  -^  1-;  00 


kl^      '     «ooooccu':'^ri3J?ic&rie»5?4cirixxoc3act?i'«focct^;Dri?ia5 


a 


es 


(DaOO«9090CDOQO'«tO^«»OOC^900aOCIOXOOOC0080 


OS  cj  «  »H  si  x'  "-<  1-5  ci  c  ?i  71  af  -*  'o  o  c>  «'  o  x  j^  «  o  »H  •^  X  p  ri  ri  o 
^  •^  L'5  o  o  ^  o  L'i  is  i^  «.-  o  »n  I*,  in  i5  ®  w  «C  3  5S  o  e  »  »A  «.*  3  cc  eo  »ft 


e>iaoe^-<«*XMOot^^-e^cit«N'«iaO'<«>«DC4iaocoxc<9A(0«C4aooc«< 


s^ 


X  W  i.-^  X  O  'f  ' 

cj  CO  n  71 «  « 


t^cox«'i'^-^7i»-<»ft>-io®w7ioa»oo«t-t:-co 

CO'fPOMWCOC-JMXCOrtTlTlMCO  C0?5«7JC^r0 


OS 


?3 


ox^ctcstoooxo'^toicoox'^owooiotaeomo'^ciooo 
c5  ^  CO  M  •^  «d  5>  "^  '^  —  ?  i  •»!"  ci  ro  o  71  r-^  ^  cJ  o  ;ff  c:  as  x'  rl  c»  •^  ic  t^  CJ  »rf 


to 


^a»xuoAOOo«o-^c^oooooao«oai^ooe>«ooacaoK> 

OC4  71t-(C0»C7l71OOXCSt~iCC0t~C»5'*r-O'^-*71X'*C0'*5i 
^  I      I         W  71  ffJ  7*  ri     I         t-l  i-l  71  ^  71  i   71  70  CO  CO  74  71  71  74  N 


oxxo7ios^ooo74^ooooQoao'«<oiao<oo«oooao 


7ic»»^e5e5d7i7ic-^i.'5t^5>r-<r^t^^X0  7i'^^«d«5-fp5^^i^ 

C0  7icocof0^'^^;o7ici7i'^coeocor5cocc-4'^l«'^coeop5«*^'*' 


o' 

2 


C4t^«-H«OaaCQt«C074074«DOO 

»rf'a(5cc5c5«5ad»-5.-5xcoro«-»c5i-5 


0'^<otA<ooesior«coo<ooeoo«DC4 


t-«  71 


I 


CO  '' 
iCO  ? 


r^  71  W  CO  CO  CO  CO  7 


fcO'^o(Jt^r^'^x^ci»-5-!a>e»o7icJ 

li-t7474e<171C<it-(     I      iTieOTl         r-lr-HH 


I      I 


OOOOOO'^OXXtOXC^OO 

•^•»ft-;7i«occico»oooi»«« 
coco?i7:7i-"HcoMco?ococort 


'^'«Okn<«<«oooo^«D74ao<ooe4-<«< 

OW«X74-N»^»0  0  7ir»-f^OOO 

ro?icoro'r«t'*coMcO'*eoeocococoeo 


s 


c 
it 
> 

o 


s 


a 

« 

p« 


4A 

<5 


ci«ox7i-^xooaooooxo<oo7i'<«>dciocie^e4ciC4'<«<ooao«o 


c574  7i3(5c5t^-««":d71COC!H»?l»rf 
f-i  t-(  CO  eo  CO  71  74  71  74  00  CO  71  CO  71 


«dc«5'^«3t~5^t-«^t-'O«0«C't»-cscdao 

rocico74eo'*coeococoeocococoM7M»-t 


rn-itr^cot»toi>«o-*»-':x^»^ 


CO 


55: 


OOTIXOXXT^COOCDXCOOOX'^ 

ox»Hxt-oocot»r-Meo«-iro».'5©cie^ 


'CO  CO 


XeM0074XOO'^C07471O71«0 

•  ■«••••••■•••• 

^a»»HO!Ocooco«£c>-'CiOt-< 

eo  CO  CO  71  71  71  74  "f  C^  r-t  71  71  71  ^ 


7)7«74740oocMe4e4«ee^oooo 

•         ■••••«••  ••  •■••• 

Xe0X71Xi.'0O»-iC0t^74»'0t^a»»-O 

•t'^coeo?474co^'*"*'*'»»'coe^Mf-i 


C»-^-«OiAOOiftOiOX0074 

!  71  ad  t-^  CJ  oi  7i  O  ■«*  "^  X  7i  7? 

O  ■*  -^  CO  ^  lO  O  CO  •*"  -+  i."5  «« 


OS-f 


^OOOe«0«0'^^0074^X074 

OXC0Or*p71^».'5»«^^»-'CD 

*  lO  •«  O  "J"  "*  CO  74 


^coinoxcoor^o 
kAirtO'^co^'^-*»ft 


0074®Clt-74OO"Trt-'*74OCl 

r^  I*:*  53  CO  t^  to  •^  71  x'  I??  f-«  o  t^  i?i 

Oif5«T'>*COCOCO»ft'*'^-*"<»'CO't 


aC>lXC<-«00-^C1740C074X«OO^t> 

■^  1.0  'If  o  «>  C5  cd  X  t>^  CO  CO  aj  X  •hI  ifi  lo  op 
■^i*i'<j.»^'>*'coco7i'*'k0'»fcoeo^"*coco 


X71000000 


s 


J—  ifl  »C  O  X 
t-  t-  t-  1-.  i?0 

M-^  CM  coco 

•  •  •  a  • 

CO  t"  O  71  iQ 

k-o  ^  -t  »a  »o 

740  '^  O  O 

si  o  ^i  CO  to 
o  eo  io  c»  t^ 


O  •-•  71  r*  71 

3*  od  OfJ  si 
o  »^  o  ■* 


M«00 

iS  »5  o 

•        «         • 

SioP: 

■^  X  •♦ 


■^x  o  o  o  o 

fX  O  74  Q  p  «r 

O  9  (.0  >^  O  O 

o«De  a  74«D 

71  3»  CO  71  c:  to 
UO  tA  ©  to  O  liO 

O  O  74  O  CO  O 
7J  tI  irf  »  X  lO 

t-.  t>- 1-  i~  r-  r- 


OCITIOCIO^X'^'^OWOOOO-^ 
t~  -f  53  71  t-  71  lO  71  74  O  ^  -t  es  CO  O  -^  i-l 

«oco«0ttiuoinij»ift«oo«0'4'»f«ook0»o 


«o 


r-iU0a074eM74^C0C174OO<074MO 

-Jut'h^Tix'Tf-xft^aooii.'ir^cduoaseo 

oco-*-*rO'«>^cO'««^ift»«»ft»S'*'0 

000(00007400074(00X74717^ 

Q(5coQd|>^c>ci«dao-^»rf»ft»woocot^ 


71  a  x 
».o  I.':  o 


OOr~>0«0t<'CMX<H74O74Or-40»OO<H^lA-«7i)«0 

O  lio  »ft  3  <o  S 


>  O  O)  O 
I  to  >f^  o 


ooaoooeo-^'-t^tn 
t^;o>Atoooo«oeot'0  0 


O  X 

«o  3 


to 


s 


•*74O«*OC400'«rOOOOOO 

ifcot^xco-JT^ifoo'oicJoi^td 
X  X  I-  t-  X  X  X  X  X  i-  X  X  r»  t- 


0X000740^-^074 


r-  -^  71 
r-  r-  X 


-<-xo-<riasxt«. 
xxxxxr*t-t* 


OO  74 

Ot-«  71 

X  X  X 


to  o  o 

to  X  ^ 
X  t^t~ 


CO 


3 

•^ 


taX007474740ar-l<074  7174  71tOCOtOr-liO«-<«<a00074i^i-HtOOaO» 

7i»'jc3x'tt>^c:cs^4'xrooxcd 

50  lO  to  tO  to  O  •♦  50  !0  3  tO  lO  *r.  tO 


'  74  ^  O  -  -.  . 
■O  'O  O  (O  CO 


1!^  71  ctf  7J  •*  ad  "O  erf  i.o  a  X  C5 1-3  CO 

to  >0  lO  to  tC  to  CO  'O  ©  CO  CO  CD 


«074t0t0O7>474OO(0O'^X-^ 

r-  o  71  71  ^  X  X  a  X  i^  t^  X  lO  X 
r-  CO  X  t-  X  t-  t^  t-  r-  t-  t^  t-  1^  b- 


O  CO  X 

X  X  36 


o 

s 

o 


Ot0074XtO«00 
•O'  to*  71  •*  X 

t-  t"  r-  i^  r- 


CO  '♦oe^  0-* 


•  o'  w:?  71  ^  X  CO  o  ^ 


"2-^  74 
OO  X  X 


3C  X  ^ 

XXX 


CO 


•^^«'*'«»^*«S:3^i3SS2522?4?J^?5c5c58R7SSS« 


a 
B 


9jB 


I 


REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


347 


0(5 


s          1 

o-      1 

k     i^   i 

^   3 

1   <i  -- 

^  a' 

a     H 

!i 

1  § 

S     0^ 

?  5 

«   o 

M 

sT    H   ' 

i     i 

"i 

s       i 

a           1  fl 

1 

^ 

.9 

^ 

f 

Hs 

:^ 

>aoQDQoaoooocaoocicoQOt>Q5otooocac>owoccac5oa>a»A^5oc» 


g 


3&3t«t>St>t>»ot<-b<3Siotn'<«>So>^StA3<oS(Dt«t«occ« 


o 
6 


esic4cvi^i94Ne<ir-i<H^C4C4  0icco3  eon '<4ico^Mr3?:mneQ  coco  Mcora 


inm333S>a^-<4>»S33oh-t«t<-St«cD»SSoStou%^iftulo 


o 


co90«Oi-iao»r»t>aotor>-iHcoMoaQO»oiA9^r»a»ot^t-Or^ 

CMi-H^S4?ir<47ii-iiHrH^code9eomc409eorome4r-(C494e'ieoeo 


<-4eQ>Hco94e4c«oe4  0co<M<«o»aoaDr^OB 


I 


ioSiSS>cS£^uStoiS^«4i^tbi.otAu3ift^u3«|i^So>oiAiaiaiAiiSo 


S        Ss3S?3*S5S5c5g?S?§3S§55§g?SaSS?5S^?SS 


940peO0Dt<-C9CO'<«>C>l 


SiS3StSS3c90toSco»SSSoiooioSiCOiau5oSii?iAinio 


MJ5«©SNcoso««csiN«c««M55esie«5«M(N5ic5ieo?<c^MC«r-iiHiH 


^•3SS3SS3S?&3^SS&S33SSS3SS@&'SS3 


^!9^^^^^$^$3«!|;(^co£oeomnn^^nco^e<9nm<4>^S^eossi 


aoa»d»d»<»•HC3MO«a»co<^^eQoaDgoao^lco99ff974>-lcor2£l£lO 


o 

3 


SS©Is»oS2SioSiu!5ih^fo^trt'*'*5»aSeO'!i»«^^5«*'oSj 


2SSSSSSSQS^Saoi>t«vt«t«aSaSSo&SSt>t«t»St«SoSdoc«t« 


o 


SSSSSS3^&SS3SSi'^gS33S:S:^:S^:^2S::^!^S:^S 


S^SS5SS$S%36^$SaeSSoSS3S3^SSS3a3':2&SS3 


I    * 


a 
o 

a 


I 


^ 


(N 


3 

II 

!g 

6 

9 

« 
hi 
£1 

« 

s 

O 


a 
ea 

a 


9,a 


a 

a 
1 


a 
a 

M 

ee 

a 

o 

30 
P 

.2 

ce 

s 

o 


a 

o 

g 

I 


>4 

o 
.S 


> 
» 

o 

-•a 

I 

s 

a 


iHMee^iotDt-ooato 


fHe<*eo<<#io<ot><x)0»Qr-i9«eQ'^tA«bt^gpg»or^         /3s 

r-l  •««  1-4  r-l  iH  iH  •-•  rH  iH  9«  C«  C9  CS  M  9«  S4  M  C«  M  CO  eo      Ph  FI 


'  OP  THE   CHIEF  8I0NAL-0P] 


BEPOBT   OP   THE   CHIEF   8IGNA.L- OFFICER. 


349 


00 

So 


e 
s 
a 

e 
o 


V 


s 
s 

I 


» 

o 

H 

H 

GO 


5 


fr 

^ 


to       lA 


M3 


O 


iH^q»^«o*HiAcoc«»e)eQ«oo6e«Dt<i^t^coc^epi-ie»eiAoeQa»'^e4    ' 


t» 


•A 


aooaou3QO«^m  c^»^^oHi^oci -^■^^oaooQ'fO  r«adK)i9C»C4    ! 


'     g. 


a  I 

M 


$lDS3:§SSSSSS9S$SSI3SSlSiS?§8SS3SS3S? 


t 
^ 


»4 

eS 


O  kA 

aoaoeoooi-ioaQ^oocooi^<e>mtDmiar-iooM'^t«MQe»e«io90» 
c^?4eQ^ieocQ90c<^?Scoel^c<^»c«^mmel9meq^^e>:e<^e4m'«9eoV^m 

^^  ^    _-       -_       .-       _        . 

•A:4•o^-t•^•^-ado»ooapeoF-t'cDr«eQaolnalnc4aQesQak«o>oe*«a» 


I 


5 

1^ 


e>i     lO 


m 


m         o 


t-.^»o 


«di-to»<H^eoe>gpiA(Da»^'^r-tiA't»iomooe(ioaoiAaoe»Qaoe>)kQ 


r-iclSSfcSeoco'^-^'irt'C^TOMram^^mcScSSS^c^SSoSmm^mm 


C4 

o" 

3 


I 


s   !  ;^ 

E      -  - 

I  11 


5 

^ 


~«0'  '  ift" 

<«lHtoe4^•mefHeoQora94iAe9el^r«rau^ee<4•u>^•oeor-•^«eS 

-L  •  _  _    _  _    L  •        •  • 

I 


a 


I 


I  _  I  I  i  i  I  I  I        _        III  III       I  I  I  I 


I 


I 


S 

I 


m 


^ 

a 

^ 

^  . 

^ 

> 

M 

o 

« 

^ 

:^ 

• 

a 

It 

a  ; 

»j 

O 

d 
^ 

^^  fi  fi  CO  CO  1-4  ft  rH  rH  1-^  ^^  fffl  ^^    fi  i— (  r^  fi  i^  i-t  r^  M  i-l  ^^  i-i  i-^  iH  »H  r^  f-1 

•e  —     -  _     _  -  ^^         ^^^         _    _ 

meocQ?4^ii--)?4C^c)i--(Meo?ic>4'<«<eoneocviesiC4r4cccO900Q<4>egmc^ 

~  ~         "  "     »o  "in         --  — 

2S222SS2S3It^SS?2w.^"«i»-30»f-{-o»c)Qo«.-I*oiftooo 


to 


93S^^9S2S^54?4ioe«9»o»QQO«ftot*»cp^o*n^nu)«eio« 
«o^■«'«ramp9m'^^^'»m^99^^eoeoeomc^lrac)»c>9^c4e'4?lcom 


o 

09 


I     o 


.a 
S 

s 


•3 
►9 


S?9:fSS$$SSSgS3SS;SS:59$$^$$SS?9^$ 


i 


^3S3SSi^^?^^SS?3S333S3S^SS;:3SSS 


& 


j  SSSSSS?s:s:^s:§s;5§ss:s^^:?:s:;^2SS:S32;;s^SS:S9 


^    I    S3SSS&?SSSS{!3^^^^33SSSSS^S^6S&SS2:[: 


I 


.a 

1^ 


S.'sssssss;sss2ssssssss3s3s^!;;.%':ss3s:s 


?^^3S?3SSS{:S?^SSsSSSsS^o5^S5SS?;2§3S^ 


• 

a 


''^"^'^•**-**s;i2ss2Sji22g5isiaaassagis 


c 
a 
es 


3  o 


CO 


350 


KEPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


I 

ao 
So 


O 


v. 


9 


<    I 

I 


o  . 

^  I 

CO    I 


S 

I 


I 


9 

g 


•O 


S5tS3(so^«vo3^<•ScDl>^•«oS«Dae«foSS 


I  CD  CO  C«  lA  1^ 

1 1>  (o  to  <o  o 


I 


W) 


t«ao3a)5o3SoSSSoSS3acSS»3oSSSaoo3afto 


>i 


thtnusiot'soiaSS>H&ioSSS3iASiAtoioS«SS&SS^iao 


i>oC9AwSoir>OBaoaQa6w95SSiSdt^t^oot*iOoc«8oosOBC&act>c>vt'« 


M 


II 


<1 


I 


QDaoiHaao-ia^o»^oe<3300i-ie'ir>-o«D«p>o&4kOc^t'«ooet> 


CQ 


II 


'<i«74ta<H«ocot«^o<oc<4eor-(^i-4raa»e<i«Hec«Oft«Heoeooar««p«BCDt.9 


S^i>(Q9Dao«03S4S^S4aDmai--(qotfdQCOW«D«pra«p<HXi->acia<^ 


ec 


&«- 


s 


.a 


o(OUdSStdt<SiA«QSiotS>aooSSS<o2vvSSSiaSio 


^o»Ot.'9^>aQo^cprHlft^toooo<nxel^e>po■^t>^-«9llH■^«Dt«^Ol 


iHi-4a»oi9C4(»tnooQp^74iA<jiooMf^tOQCcQest^«se99e9'^aoaoo6 
koio^iaiAM^iOkeiAiaotoiau3iaMiOna<oiaiau3i4iaiaiooiato 


o  o 


^xrcpoco^(Dco^Sm'-;a6»;^a»«-(Ot«t-ooa»04aceQioec«o^tS'^ 

^  CO  CO  Co  CO  TO  CO  CO  CO  CO  CO  ^  CO  ■>  '^  ^  O  ^  ^  CO  ^  CO  ^  CO  ^  CO  CO  CO  CO  CO  CO 


i>aob-aaD3Cioi^«0^c»<-^3»co?sio»ao«eor«in'4*o«DA^co9*o^9< 
iotOiaiOi9tOiau3iaio^eDio«coiau>ou}ootou5o^iAtAt?30totA 


1^ 

CO^ 


M 


o 

o 


•  1 

M  CO '•' ^  ^  U3  Ua  ■^  ^  ^  ^  O  ^  ^  ■^  ^  «0  ^  ^  ^  ^  ^  "^  O  ^  ^  ^  •©  ^  CO  CO 


« 

I 


^•^^t^»^r-r-t>-20-Haoc^aocpaocBe30ocowQOt-<oo>»ft?^t»c«e^ 
diooo«o9«(oo«u5»Ok5i3«o«d<ocoeDio»n«D>a9t>«9to«o«0 


9 

.A 

s 

o 


»OT«cor-o»o^^«»w<Nio«p.-4!3iH5a»t'-'^-*iH'taQt-.-^'*QeQ 


i 

eg 


_^  J , I 


II 


00 

o  o' 


X 


OaOOoAOtftCtQOt^C^QOaOOtAOIAAQCaOOOCOOOQDOCAOOOCaO 


o  p 


sr 


^K>(oScDSS2l^SvSSv>CDvSc0wQDV®ScO%toOoSu3CO 


e6«enap3oo^cp9!Oco24ro^sqpi^tO£i^cpi0  9toco?4^?4gc^>R 
oaootibak90Aaoao909AOCfttt9aaAacaoo)csc)acACi 


■A 


q9t*oS«SSv<pSSt«i'^i->t>t*Scto«stt«^ot«>cD£r^«St« 


d      I     7tf<4c<is)cDotoOA«eQtp!30t«Qca»toaMooot~iHafti^r;^cpM«i^ 
i3  Aogoi^2So»oSSooooaacaSoo»Soa»oao9oSa6o 


1^ 


B 
O 

a 

o 

5 


^C^eO-^mCDC^OOAOrHC^JCO^lOCOt^QCOap'^ 


i 


SciSicS^eiS««e^S^o9 


REPOBT   OF   THE   CHIEF   SIQNAL-OFFICBB. 


351 


3 


3     I     ooo 


ooocsoaooooaoSoooooooooooooooooiS 


00 


o 
o 


00 
00 


I   t^  t^  q6  0(5  00  Ok  W  O  O  A  CA  A  5  CD  O  0>  O  A  00  A  O  S  S  S  A  A  da  Oi  OO  A 

I  t-1  r-l        «H  iH  i-» 


•8 

a 

H 

I  >^" 

r-    »^ 

^    U 

-i 

s  a 

;§  5 

IS 


9 
T5 

^ 


?3 


AC4» 


r 


H   I  ^ 


5 1  ^ 


SSSSoS«SSotoSiSS*Q<<i>oeiotoSo«Dtn«o 


AAQOwAAaBt^t^ooaoaot^cDt^ooaDoQaDAAAaDAA 


I 

i    • 


AC«00t»AC0Q'^QACMt-l>-OMNt-£i°S«5t;t'0»C1'^^»XC^e0»-< 


AAt*»Ha!S®oa:iMeS^'*^-':J22«'t-OA<M«OMjj<»i5»5f>ii 


o 

U9 


§ 

► 

o 
J25 


^ 


eS 


omevi«-4Ac««D:<fAorcQQ^o^A^coe4AOAKt-'2r>-oo^coee-i* 


4OVOC9ttAt>t<-(Ot'oaOCOaOOOQOaOaOQOt^t«OOC«At<-COt«Q0tAO 


oc»evitQiQr«AceoQOiAoe4e«9c«'4ie9£3aooD<H«oqo>-ii-HOor«Aon 


o 


OOOAAeOAOAAAAAAOroaOtoCofroOOOOOOAAAAAt^t'- 


1 

1 

« 

8 

<1^ 

S 

i 

1 

c«aot>ooQCDtoxt-aoaciAooOM7tnt>>ogQA'^cQASt^^-t^'-^P*® 


SSSS3SS3SSS3SSSSSSS;3S;SSSSS§SSS 


I 


Ai>«oooiHTH'<«im-<4<'<d<L')«D«DfaoaooOi-4<oaot«r<«eAacA'N^QDio 
t«ft»ooooooQOe»c-t>-t»t«-t»c*t»t*t-r«-oor^t«'p-t»a&e-t-t»i>t>-t«.i'- 


S> 


SS&SSS^SSS3SSSSSSgSg^SSSSSSS8SS 


•3 


OOaDQO4Or-OaOaOOO9OOC>9'««0OOQQOaOAr-<r-l749^«OaDi-4<M^QOO 

t-t-e-e^c-t^e-t-t-aor^t-t-t-t^aooot-t^oot-o^t-w^oaooooooct- 


-    s> 


OOOOaSAeoOOOAOOOAOOOOAAAOOSoOOOO 


a 
o 

a 


i 


% 
§ 


o 
o 


9 


i9'ac9-^iO<ot«aoAOfH9ie«9'«i<o<or>aoAe<^^e«)<^iAet:-ooAOr^ 


«  o 


352 


REPOHT   OP   THE   CHIEF   SIONAL-OPPICER. 


>     So 


I 

?       >' 
H 

GO 

I    I 
-    o 


a 
c 


I- 


00 


9 


SI 


SSSSl;9^^^S.^$S3S;€S:;^^S6SSS3S^8S& 


M 

es 

.9 

7^ 


t«aoo&t«tAoeia<oe«tPt«i'>aotoOc^t«aDt<-o<or^t«QCaoaoaoo» 


o  o 
coo 

*OC0 


c9ne6oo^(DOocir^t«ci>-iaoi/)eQ<^O(0coc9<-ta)>9<p9^r»c9toto 


34 


I     .-oco6»H^cae«5.H»ooos'<«e>o»ft<p»9<29B'*aaS»fi:*£*S»2s!*« 


o 

OD 


V 


^ 


tnoccoaocoiAaoaoF-ii-iaora<He>)AxmniAr9e<Nao£icia»aQo<^'^ 


^ 


>A 


S«iSS^S?i»SisSo«tAOiftSiASSor^Sc5r«t*5«v33f 


t*<*f>b>int>'M^coaa>naot«<o«i(;!i<t«ogDC9t>e>eei^c»spnee«c>9C6 


!   I 


i^afHaoe»Mr^«f»e4cs^'^*-«r«ieiA-^iQ'^eeoapo»ooc4C9«proofca 


J? 

'     ee 


E 


3 
^ 


N       «      i-i  1-t  eo  eo  *i  •-• »-«      94^i-t94e«i  »^  CO  cS  CO  70  ss  <N  rs  eq 

^3 


1^ 


o 


i  i 

I      cs 


a 


o 


^"*«^C4^MM«M»^00O|;;00Se0f-lcqm.-^rtt»00»-« 

SM  n  eo  CO  CO  m  94  !-•  fh  c4  CO  ^3  » ee      i>icQeoeqr-i         <^ 


H 


«ioc>*wc^«-ii-«M'*^?ocoeO'^w?lc«»w«-*'*«co«0'^^rteCNMCsi 


»4 

a 


S 


f»»'*?»t-t*«05<IO«OCOOO«000'«l«5liftWOeOQO«D<NOi-<^550aop 

cir-i74  9e»^i^4ra?irmeoci9S^?oeoe(9e4Cioeoeoe4?3a9mccnn^S')M 


ceneC'«*»!*»«&5so-*'»'*»eco«ftui»ftP5«o»A'*'^«*eo«eo^^Mco?o 


B 


a 


co«*?OfOWM?i'^sor4r*«?ofo^^rifo*«riJi«^'*^^'^co55c4 


M 

1^ 


ro 


.a 
S 


ft 


M      I     »»nift-<»'*'^eo«ft-*^'#'>*'*oift»n'»f">«>^^'*coeo«fteocomco^rteo 


M 

eS 


«oooo'<fi>(ooo^i»?4<-<xco'^«p^aptQa»'^(xa»9«s<0mo»Mo 


.9 


Soa  r«  <o  XT-  co»ftxi''ia»^Wi-i'^50'foo'Ma»»-»aB'*2j'^i5  3^f» 


P 
<1 


* 

I 


«D9»iSlAScsSoStASowt3feSStOCoSeSS3fe«dSc«SS 


kAh-aou><DCj<«<-4esir«Qoc4oxx94a<faAaicooouo«oc4r>o 
xxi'-e«i>ooxxxt«xxt«xt>i>t«t«aoi-<-t«xacxxxxxxt«>t« 


eoe- 


a 


!      M 


SQOOaeae9^9gxoaoc9atr9^Scaatr^'^S9t:r*i*^^t*9 
SS»oo>rao»4Di3iA>oin«ocooo»eiAiA<6o«0toc<*c<'C<>oS 


aOt-XXI>t^t^XXI>t*XC«XXAXXt«t»t>XXXXXXXXXt<- 


g 

s 

o 

S 


i 

c 


^««^->«)t-x»0;;5e5«;50«r5xa5gjjgjgj5g5gj^a5ggj3 


9JS 

1;^ 


m 


1 


REPORT   OP   THE    CHIEF   SIGNAL-OFFICER. 


353 


o 

.a 

p 
o 

u 

\ 

SI 

5^ 


5     o 


St 


i 


H 
H 


00 

So 


.a 


« in  X  oc  r-'  oi  -^  -ri  -r  acf  ad  w  »rf  'j  w  'f  ri  ^"  -  t-' »  o  oc  -f »  e|  a  "rf  •:;*  <^ 


I 


H 

OS 


_  a  _  A  a  *  a  K  •  ■  •  •  ■  •  I  *  t  •  •._•_■  •  •  •  • f        .  T        .^^  -    J 


ri  n  tr'  yi  ifi  -^  o  t^  ^  'fi  fS  si  ci  -4  ::t  ^  n  ui  -^  <£  '^t^  ^  -^  -^m  d  S  ^  n 


o 


C>4QOa0^eOU3CQ^mOOeOOf-4000QOia(DiH^b»CQ<SkAtOOiaC<IC^A 

ift  ift  od  »r:  c^i  aj  I-;  '^ »-:  ?i  5^1  5^1  OJ  OS  CO  -^*  h^  o>  «  «  «r5  c5  M  ^  52  ^  ?e  ^  u5  «  o 


S 


aoaooo^onxooaoi>u3oaoaOQOiatDtotAaoQOtt3torHt>iAiAQomc4h> 
oc"  00  irs  d  o  »H  -t  ss  -T  i-W «?  w  o  »'  '"^  <>  7t  'f5  '^  Tt'  ^  «^^  2t  '^  2  S  :t  '5  P  S 


o 
to 


=2 


.s 

1^ 


(NOO©O'*C»OOt-CMC>*»ft^l^O^Ca>-<M^©*-«^i-^«a0fH^^ 

»fie5ttaco«r:''^^^^^■^o^^adw«c^o>o5«"^•^ecodt^«dlftecc»■-^•H 


^ 
^ 


e 

Xi 
o 


I 


W00.-l003C?0iHa0«X«0C<I'*OC^00«0l>00«-<O«Q0t-®t^»»'a0"« 

.4  O)  a  es  d  » It:  r-'  !^  c4  -^  -J  -*'  o  qd  d  j2  ^i  if^  o  ''E  r:  '2  r* «  H  5^  Ji  \2  ?i 


I 


& 


.s 


^'  d  t^  If?  a  «  «  rt  d  r-:  r-:  t.'i  ©  « t^  od  in  o* «  £1  =:  <5  S  S  &  3  d  2'  2  J5J  S? 

~«5  do  «  o  d  X  f-i  itTo  w  ®  X  '-T'S  ©  ©~^r»-r©  cTin  d  ©  i-i  t~-  ©  o  m 


o 

e 


H 


r 


.9 


e(3^t»xx©^x©©©c4©>n©c^t-e4xc<4eoeoc-©c4©'^© 
,-5  irf  d  oc  X  X*  ©  d  d  d  x"  ©'  r>^  «  ©  ec  d  1-5  M  «d  '^  ■*  «  -i  «  a  2  jg 

~©  X  •*  in  X  X~fi  "^jTc.!  o^'fTN  OO^^Tos  X^'in"©  «r^  XXb-X©©©®X 

111     i  i  I  I U U LLU 


o 

8 


H 


a)^r-iw©i-4a»©©iHe^»n©M©e4rHh.©x©tniH©©t«h>t<-rH«Dc<i 

Si  a  x' «'  d  « iri  in  d  ln^^l  ©  M  cc  x"  M  .-5  '"*  30  x'  t^  a  w  5^  ii  3t  d  «  ^  ^  ?^ 


o 


p 


a 

o 


efl©r-«'*<-iiH©NWco©c>>©eocJ©©tH©rt^W"*^N©oQ^iH© 
-;Jr^d  —  ©t>dadad»ft't-^?iinad-i!.-5^dd-^»ndd©t:J^»p'jj»ne4 


s 

^ 


©C«©©^©»0»niH©^^lOMX©»0»H©r1««»©r-«MinOCMa 

trf^^i'ifl;i-^©t>:«d'aidr>;o»-Jd-ieo^dd«^d-4«d©^::Jt;2i 


.9 


©©©©w^«-tt-i>N©**""^i>t-©©t--*eowi-'co»oc^©xt»©^ 
©  ri  d  irJ  ^  ur:  ad  d  « «ft  d  In  M  »  «  c^i  •:i  ;m  ©  h!  c^  o'  ej  ©  t-:  £; 


CI©©0»©C«JX©r-l©»O©i-»XXi-»©C<l©i-H©^X©r-«XiHX 


»    94 


k#  ff^    **   **»  «■    ^fc*   w^   ^^^   ^^   '^   ^•^   ■*»    '■^   "^  '•^   ^•^    ^-.    ■— ■    ■•  ■■   ■^^    ■      •— ■     ■  

«  <i  ©^-^  <^  -J  ©*  i>  t^  X  ©  ©  d  in  oc  H  «  ©  w  d  X  £2  2  2  2  d  i  E:  !:f  Jk  52 


CO 


00 

p 

CO 


»4 

.a 
O 


s 


•*»T*w*©»M««©x-*x©'<i'N"*x©"«i'©»n©cj©«n©"<ji>ff< 
t-'Y5er»©'d©«©drtinr^r^in©»nc»5r-^'1«©ri-^t-©©©'<'3dtr^tr 


©xxo»xinox©c*»om©©©oo©»-<w»^*oC'~»*®*<****'® 

^,.{H'^©Had'-^©'d-^'-^r-;i>cW'-'^oomK'kncd<-<TH9»e3d©*i2^ 
tiKiftS^«5S»niAini*in»nin»nA»n«n^'W''*'*'*'»'*«'*'*'*'*'* 


C 

9 


« 

9 
<1 


©wo©co©e«3r^©2>i©©©''5woo©«t-©inoNiaeow©»-iiON 

odr---:d»-ii^t-docind'*u^"e^-«fin^©d*W2J-2ddrfirf'f2dd 
^?'*S5«m^«'*  in  in  inin »?.  »a»n«eo'*eft»"«<ift  in  ■*M"*coift 


^  x'  >*  '^1  «^n  «'  d  H  ©*  X*  ©*  t-.*  '^f  «  «■  fc  ©  .-^  X  ©  d  w  od  in  «;>  ©  X  rf  :j 
SSSt-©©eS?-«?-r--t-xxb-bo«inS©i>i>c-©»n©»x 


©«'^t-t''^t»ec«nNr^i-<<-4inin©«fH^iHf-t©'^CMiHCJ©i-«x©» 

xir!irfx'x'd©"»©©t^«^cJddr^©'^t^din©:tcje2^»-j»j5dod 
5S!s5'^5SsSSIS55»nfcS©inic«A'*'*in»ne©<!0®©»ft»n"* 


M 

«S 


t>-N«t-^r-i'««©t~t-o»noC'»»«e^cao«Ht-r*t»t-o©»ni-icooo 

dd'«#»ai>^d«'*iriinindin©inode5dd'!fC5c4odd»n:J©j^:*r' 
xatiS^t^X36?t^t^t>.xt^P-i>i-<xxx*aext-3&t-aLt-t-t-i>. 


o 

CO 


©ifti-iioino»««x»-f^»r»'^c^x©'^xeo^»Hm©©©©»©©«30 


S 

^ 


^«eome>»'^©©oC'-"««9w^t-«^t'®*''~''^»'****®^^'^"®^'^'^ 

i©adf-:c4deoinoi-J©©w:fc2X!*^ 

3xxt«&>t>t«t<-t>xxx©xwxxoo 


X  ©  c>»  ij: 


t»t>t-Xt~t'-XXXt-t-t»t*- 


5 
§ 

a 


i-i^  ec  •-<  c^i  -^  rt  M  w  ( 


3 


M«»^««b:«d©;^^«;5j«©t::od©©53g3«35og|5g|»§g 


a 

1^ 


^ 


23  sia 


354 


BEPOBT   OF  THE   CHIEF  SIGNAL-OFFICES. 


CO 

So 


d 

o 

O 

?  6 

i  o 
-  o 

§  H 

«  <1 


IS 


^ 


9 

a 


•§ 
^ 


^ 


i 
Q 


S 


I 


I 


CA 


1J 

P 


^ 
•^ 


•oiQia 


lOiO 


MS  to 


la 


(oc«t^QOAAr«t>c<*t«(0t*aoaoto<Pl7*OQKb>t^aococot-ao(OC9C«ao 


*fi*ei      o 


iCiA 


in    lo 


to 


•O     to   tf) 

o<oe^mt<-K5c4t*i-io»iOio<^air^^CrC3t<-r«<c>i>^Q^t«cic4nttf'<tf<o 


5 


•o 


lA 


•O 


kOiO   lO   to 


cao^a«;«i^<M|«oMeoau}MapoDe99C}i030CD(>>e$^iQad?4eDoocD 

iooot««9oool<-t<-r*o<oooiA2oihS«coot*Sao«Dioio2«oo 


•OiO  I0i0«0 


•o 


to 


S-^  t«  00 1>  09  «^  c*3  MJ  in  ^  «D  lO  o»  •-«  o '9 1<- 'W*  09  00  CO  <o  (O  r- <#  o  o  e>  t«    • 


lOtOtOiOO 


iO  lO 


lO  IO 


to 


to oc« t>t<-o«ioee toio '^toio toostoooiotocsZ 2c8q54oS S    • 


to  to 


to   to   tO 


to 


to   lOiO 


to  to 


'••^'♦^^^0'30509^CO"T^^tO^^^^»Q^^'<»tO^^^^'<*'<r 


to    iO 


0S 


K 

1^ 


lO  tO   lO   IO  lO   lO   lO       IO  to 

iSoiOiASiaSio«SoioioSoSioSoSoSSc«3SSSSSSS 


a 


to 


to 


to  lO  IO 


to 


lOiO 


to 


M9io^CQ'^eocQ03-«'«'9-^CQn-4>9^9'^eQ'«^'«03'<$mco 


•o 


lOlO     tO  to 


lO 


I 


^«pooA'^<^atfscD(pi^iHt««^'4«P'«e>«e«io<-4adQD-«i»«;3io 

•OiOCD<D'<4>iOtO^-^lOlOiOt0^lOiatOiOlOiOMSo2'^iOiOtOiO 

iO 


•O  IO  tO  IO        IO 

gpc^oi>^Sioo»iH«or»'^QO»oo^:09t*ioe3 


fiS 


?s$gss5ssss$$9sssisssssiss:s&;ss3gs 


Cfi  CO  ^  0J  CO 


•OtO 


iO  iO  iO^  S 

^e9eOC4C4COM39^^eQ03CQOOeO^^^6Q<VCOMCO03COCOC4  '•-^ 


IO  lO  to 


:s9^«S!9$§S@ss3:g:g$Sg«S$ssi^;;999$9Sg^3 


to     to 


ss9^9$9^^!$^essg£$!$4:9;{:^^.t§9^!;^$^s§S9 


3 


•o 


IO 


IO  S  lA  S  S  S  S  S  S  S  u)  lo  S  »  S  « IO  ^  S  ^  S  S  lo  S^  lo  S  $  o  s 


.a 


^$^S!SS92S999^^S^SS^gS9$9:S9$g^$^3S®SS 


I 


S>He4<oo'<«<eoo^r<jo>Oc<A'~i9*Bf-«i-iiHafHQiooio<-ioa»«Dr^ 
«o«»ot»cot<-t*t*cooiae0io«D0c«c«to|«6«o8«52ioioA9<9io 


1^ 


IO  lO 


1^ 


O  lO     to 

SSo3cot«t*tot«aoS«&&3^«0t»t<-ao^3SSt^e^St^S@o 


a 


lO  lO      to   lO 


i 


IO 


3?^p:SSSSoSSSSSSSSSSSS£S§SSg^^8&g!gSo?F^3 


»• 

^ 


1 

s 

o 

I 


lO  lO 


•a 


IO 


lO 


&SSaESt»r«t>t»t»^t<-a£St«t«S 


i^cice^io<Di>oook 


II    ! 


II 


moo 

^lO 


IO«» 


Si 

iO  ^        I  J< 

CO        '  o 

a 
—    a 

"a 

CO  -•- 


CO 


o  o 


O 


o 

at 

a 

o 


> 


lOiO        I  * 


1^ 


o  o' 

^6 


B 
^  o 


iH^SSSrli-I^SSS^SlSScS^S^e^SMeO  R#^ 


KEPORT   OP   THE   CHIEF   SIGNAL- OFFICEB. 


355 


•s 


d 

o 

i 


IS 


i  s 


< 
c 

H 

S«5 


I 


9 

9 


o 


SSoSoS3'^tsSoiiQSSSoSoioS»S9iQiSSoSoS9-«Lo 


Mt»«-< 


=2 


F1 


1^ 


I 


Z^^S^^^^^Z^^^^^^^^^^^^^^^^^^ 


I 


.a 

s 


g 


3 


^44,H-«COQOiOOOOW'^?4t«XapMa» 


f»xap<Ha» 


oS'^^S$tAcos3^'S»bo«D3S32iAiStaS«oiSotnuSoSDoS 


A9e5'^xu>^)»»s<so•Hiar^^rcoa<o«o•oaptDm^lm>499«•-4aQ 


StAvScpSSotovSioiisSfoSSDoSSovSqsvSvSo^ 


o 

I 


*^xa»Q^<oo«D>Acesoe»eace>>^a»oO(oeoc9c4^^0'«feQm?ix 


r:SSS83SS&!:i2SS^$:?S:S!S{:S8S£2|!SSS3SS 


I 


S- 

£ 


9 


&SS:SSSS<o3<DSSoS83S@Sio«S«oSS3toSSu»^ 


9S*^^99!l'9iA5t*X^OS3«D9b>Q0«9t>0»e4raOaiA<4i«D 
A0kO0kXXAAetXc*tvWOflkak0BOAC«a0t^lr>KwXwVact* 


9 


iOioSSSoSSiAoSMiO*0><niA»A>OioStA>S^K?miAioSiAuaS«^ 


nAaoocsaoAASA&AttAAaoxctowAAQodowaBSawapoOA 


SioSSSibiaStASSSe*t«SS33«o«DSiaSSioSvSSSiA 


AaCc«C**XWAAAAAOOOAaoSAAOOAAAASAAAwAA 


i 


1-lMra'^lO«9fWAO•H9«eO•4i•0«D^•eOA 


0•H9«eO•4i•0«D^•eOAQf-t99ra«#lQ4p^-OQAOr-< 


o  o 


X 
COiO 


lA 


ceo 


o  o 


:l 


ce<« 


ton 

CO  to 


I 


S3 


2,& 


o  o 

lOt- 


I 


356 


BEPOBT   OF   THE   CHIEF   SIGNAL-OFFICER. 


00 

So 


•s 

a 

■  -^ 

H 

G 

o 

S  < 

S    H 

«  <^ 


I 


J 


I 


I 

M 

H 


So 


9 

S 


1^ 


<1 


9 


I 


I 


I 


i 

S 

6 


0 


a 

o 


a 


^^-^^iSSSlSkoSoSoSotSSSSSSoQSioot^knwS'^ 


i 


CD3c*K«t«t«c«aowa5aoc«t*r-acSaoaoa5d»Ofta»abaot<-aDa6e)iot<- 


Aoot«'«930ioe4oo'^ooot^tatoia^oc4QOiQQaoo»ci9>t«>>H«nA 


«ei00t«coia«t«t«ooaoe«i>t«t«Otoiat«to<oot«et«xi>t<-iaot- 


a 
5^ 


.3  a>ooo«'*«ou5t:^OiHap«Oi--t^^«N»ft^e23r5P«-<i-twi>eeoo»» 


eS 


Seo(«o>HC<3£2<!5^t«>oo(D<oeQcp«eo3mc5<S*9^99S^9!r*^'^ 


.3 


■AQp(sa»-^ooe>4t«oiocv3or^qot^oeot*^t«oiooMtQf-4eoo'^«D 


Mesie4mcoc4coMC4C4eoeec^9icococo<4<ne4coc4S<4Neococoi9 


e<ae>iooa»^oooooaQi.'»aomio^cDiRoc<iOQ»^oeoon«p 


.a 


•AU3«&to«OinOQC9tAt*<tf<t*r]«DiOlOO'MOOO«P9<«ap<Oint^i-iiRaOia 


Y 

1^ 


C4  M  e^  09  <^  r-l  ^  M  &l  H  e^  04  Cvi  O)  M  CO  eQ  09  e$  CO  e]  04  M  CO  94  C4  r-4  r-l      iH 


QaoooeoaQr-ie«3t.'3aiosQt«t>«p<HoiaeQ«pT-it<-aDe  co'co  o  oo  «o  oo 


C^QOOOO 

I 


raCOCQmCOCQ00COC9CQ^'^COCQ^COeQCQCQNC4ClCQCQP9C0C>li-^rHrH 


8 


SiAoa»iftooeiat^eo^94tOQmtaoiAiHi>MC4e>9t«a»eioo 


aat>e4no»C400A'i«!acotM93^aQo«iAot>t-i<He<ii-toc>iin^io 


I 


•^mt0kQe42^Qootoooo»«Dh<cipciQooio>Hape9e4e«iQoift'^cat«iQ 
c«c0>o««0<P9c<>r«oot<*iatotoSoo«eoo«><b«otb2S»a'<«i'^V|i<^ 


SSS:SigSS9^3SS^93$993SSSS^^S^i38^ 


i 


t<-t<-i^t>S«t«t>SSSt<-SSF>ot«t*Saot«oot*t<-t«tot«wao^ 


gSg&SSSSS?g^SS3^3SiS8;SSSSS&S3:§SSS 


a3Saoa6aoSSSd»SSSa»oSSSSmwooS3i»b>S53Saoao 


S:3SSS&S^?£2^SSS'<S^S^S^^S2?^SSgS:§S!SS 


I 


aoS&ftSndSoDACAaiakSavSSSaSSoSaSao^t-aoooao 


1^- 


09 


&^- 


s 


aa 


o  o 


•^S 


t- 

as; 


o 


-;  'o 

04 


M^ 


5?1 


>H04?: 


i 

s 


«H  f-i  rH  «H  ri  rl  1-4  r-l  «^  iH  e^  C«  fl  Ol  01  ei  Ol  04  Ol  K  €9  OQ      R^ 


BEPOBT   OF  THE   CHIEF   SIONAJL-OFFICER. 


357 


o 
o 


00 


O    I 
H 


•3        «2 


I 


a* 


I 


H 

CO 


OASSASoSooSdoAwSASAdbSsibbSSifiDdSAOCbSBdftdbCB 


H 

1^ 


806goinoftqoooo^>HN|>>H>o»9ocQ:H'<(«e<iio^O'<tieioe:-^>c^ 


2aoc«c6db3Sao5ooct*S&3DSt~SS2ASSSSAaftt-SaoSo6o 


I 


«B2$^^tbe«SSS«Dto<oSs33r«c»t«f>iA'^tnSSSo@ 


I 


t<-£«l>t«w3SSwt>Sfr>^aoQoxwKa&«wxwaoooSaot^aoao 


I 


&$$39SSS$«%38SgSS3SSS3S3SSSS333 


io«so«H-^c^t*Qoor5'*o«oowoeoi>«o©t»©t-oow'*g3«-;wo» 
t«t-coC«t«t<-t>t«i>t>c«aot>'i>0<3Oc6b-t<-t-'t»aDt«QoaDt«ccQoaoxt* 


8> 


I 


9S^fS^S'^$$:$S!?$9:;2§8S:3SSS^^^^$§$ 


SgggS3i:SSSS3S££S3SSS2S?:S333S3S 


O 
iO 


9 


SSxmS^raeS^^$^eScS^ee9iA^'<<CQ99eSioStO'<«>'«iA-«eo 


I 


S3S$^$:$^So;S3§8&;&:S33SSc:!SSS?S^8S^S& 


& 


SSSSr>S22S«oSSsSSvc«t<-t*t»S«Dt«Soc«3SicO'«2 


.0 


I 


33SSS^S^$^gS^$SS%^$39$$$9g:$3^^^§1 


M 

eS 


cDAceiA«pe^v»coor-i»oinift>or9^^^StaiHQOtoeoe4S^''2 


I 


S3S^33SSS8SSS?^^@S:3$^:;;I92^SSS3^SS 


i 


SSSSS£S32EoSSSSS5S3E:g2&SSS^??SSSSS5S& 


o 

s 


I 

a 


g^f:!^E:S^^PSS?:^SS^£2?S23S5953S8SSSSS&S 


SSSSSiSSSSSSSSSSSSsSSSoSSSSSSSSSS 


s> 


0 


n.i4iACDQoet*Qo<irc4iHoc(ietor-(94f-i<-ip£ieor«>cDi()rasoAao 


»4 


•& 

^ 


oot»'«cs^c<c4fQi-t'<«>c>«eQeocor>eio«De<3sgDoaou3e9t-c2i^ioso 


Is 


»-C  tH  »H  •-« 


I 


s 

a 
o 

a 

e 

5 


« 

s 

a 


1^ 


I 


358 


KEPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


o 

ai 


s 


s 

St 


§ 

« 

s 


:^ 


00 


H 
p 

"Jl 

O 
H 

H 

OQ 


I 


OS 


^ 


.9 

I 

a 
a 

a 
I 

.9 


o  o 

C4» 


f"  n!  s  5  s  s  s  s  a  2  s  a  s  2  s  fc  ejs  s  s  2S  s  s  3t '5  s  s  £  ci  a 

|,^»  t^»  CO  CO  QO  CO  CD  CO  CD  CD  CO  QD  CD  CD  CD  u)  CD  ID  CD  CD  V)  CO  CD  CO  CO  CD  CO  t^  ^^  CO 


©  o 


o  o' 

C9  00 


t<-t«ap^t>aoQQDe4'^eQiQ«QO'<|>c4'^iOQi-i'Ne9oini-ia9<t>aDCi«-4 


fn  CO  ^D  CD  CO  4D  CO  CD  CD  CO  CO  OD  CD  QD  CD  CO  CD  CO  C^r  CD  CO  CO  C^^  ^^r  CO  CD  CD  CO  CO  C^)  CD 


ee 


04 


s 


apQot>oo^toa»c»<9»eQA<D.^«fi«>4ea^tnc4U9aora«OfHe«D 


040 


,  • 

• 

a 

>* 

W4 

g 

^ 

1 

.5  «ocaooat«^•^•»«e9ee^•oollOMC3lO^•aQr-loe4»^c«9mt«^•a»o4a» 


i 

P 

§ 


SStAntoSSSSSScDvSvsvvvdSSQSSScotoSvvSos 


^      I      3«9«SSt«0@«DoSt^  S  O  CD  V  S  toSS  o  SSiats  io«ooSS 


09 

o  o' 

OCqa 

coo 


a 

^ 


A909'HO)e!9eotooqooc*cOf-<aaiHini-ti-i<o^QiHO»tQ-<<fr<-^aoa 
^tftiAioo>ooinoiSi9to^o^>ciaiftiO'<«iio>2aia^tn40taio^^ 


I 


go^t«oacmao»^^e9iOeot:e-'eQooto^<tie(«aor«<DeoaaQ 
i>ecot««9t«r^cot«d«9«De«c««D<oi>oed(D<Scot<-|or>c«oa 


g     - 


H 

• 

1 

^ 

• 

O 

M 

O 

fiS 

W4 

(^ 

• 

e99^9*-<s4aQn:4!c<9^rH«^t«oQiQi>«Doo(Dt«qot:»u>u:qoe^«si>r-i 

o2o«o<Oi3i5«o«oo«eto>3«9oi5ioioiAiniooio*3<o>AA'«*o 


„  eQC4>-ia«-4oo9i-ioi'MOX743oaQAOoeoaaaa»f-<a>oeoow>^ 

J3  t<-t«t«Ot>t<-t*t«Co^>t««DC«O««0l>C»C«t-9Q9««SC«tOO0OO« 


<1 


SSS3S33SSSSSSSS@S§333333SSSS@SS 


S 


o  o 

00 


?'S 


(o  V  S  w  w  o  w  S^S'pp'P'pSspSjpSSffjSp'io^pS^fe'P^^ 


3 


t-r-e-i>r«-c*t't»t«i>aot»i>r<-t»f«f-t-c*i>e»t-i>b-aoaot-t-aBt*t» 


kO 


o 


S33SSSSS@SSS33SSS3@SS^^S&SSS33£ 


I 


4       1 


t««i>r-t-c-t*t»t-t*t-i>QOt-t^i^c*t-i«-ooooaoaBi'.|>t-t-t-t-i>»> 


o  o 

S^3 


f 

o 

a 


o 


f-is>4eq-<«<iO(0r»wao^o<c9^>Aot«aoa» 


o^o<C9^>Aot«aoa»p>^Ciie9-^io«or«>oQCierH 

^^r-lr-lrHi-lr-<«H«Hi-l04O1OlO4^C4e4O)e4O4n0» 


a 


&5 


I 


REPORT  OF  THE   CHIEF   SIGNAL-OFFICER. 


359 


00 


•s 

S3 

a 

G 

O 

O 

k   ■ 

5  o 

t3 


ii5iA«>oO'^^>n>nAOtoio«a>oo(ooioinioioiAi^Q3cDr^(8t«t'> 


I 


ao»t««0cot»o(Oddcoc«r«aoc>«Dt>c-<-c«tDiOcot«t<-xaoaoaooo 


00 

Soo 
coo 


^ 

^ 


.a 
1^ 


t«C0CSOOC*t<-C0>0iaO>f3lAtn>0q3OCo00(9C0(Bt«t'>t«(0«DtA:0(0 


^ 


6 


Qi'^e>ooa»oo<OMeotrtt°PV'«e9ao9M«4i'^i>mf^abQ^^c2 


I 


<«  M  i.^  »n  b> -^  agv^  Q  .H  s«  C6  CO  t« -^  ■«  o  CI -^  »  00  o  in  m  a  a  <4  in  00 


•a 

o  o* 
^2S 


^ 


•Hr«>-4«De9aocpt»i>oas4coi4oo'9t»t«90C4^otocorit:»m'^eeQ 


II 


.3 


t0iAc9r-4co*wi<^<4ioor-<iHr«c3a»t«a»aB9it>QOO'^r«mt^*ocir« 

«C*i-lrHiHfOC«3«3MN<-<i-<«N«C^c5J*tHCo55'*«?5c^?»e«9eO 


H 


roc<«iftogot^^M^aoooot«iAi>?4ra9»Q99t^r-ioe»«om« 


5*» 


I 


lO  00  '-^  99  P9  9  CO.  00  0&00'^CO?OCO--OOCM«a»OplO«»-<99ir5r^9C<IWP» 


9»e5i^«999-H'<«i9a9a©r*ooi>*OH;i>.fflr*if5M909M90WW 


iOOO 


I  ^ 


IS 


So 


9  A 


lQC<iaD«<09kQ9>QOO»«099toei»a9iO»79^^99«OWt>9CO 


C)99e««t>(Ds^t»90Q9aiQ^iAiQt»t«^9Qpaoapt>-iA^meoeot*^ 


CO -4) 


I 

s 

o 
525 


^ 
^ 


*09>9?f990ftrHe0'-<t«9'1t<><-4C9l/d'^U>9l^^n9t<-9Oa00»a»«^ 


I 


gtAr«i^i099i9<^9«OMh>o9ioe«'-<'Haot«<MO»c3QOiQtnob<-i(D 


*o 


^^ 


I 

I 

o 


GO 


,a 


t«GQao?9S<lfi>'^c9i>9pm^t«tneQQr-i<-ifaa»eococQe4tn?«i<H'^«4'«'<«i 


H 


St«fr>c«SS«39oou{t«t«t»3Sco2iASo(oS3oSt«Soo 


§ 


§ 

hi 

H 


3S;9SSS3@S33SgS3SS$9;SS9:SSg3SSSS 


aou29«oe>)aot2Gone<)iQ^^i/9^p^niQe>)iHiooD94e^aocoa^iA«D 

«DOC«r«t>9<0»t>t«l>t«'C^t«Q000C««C^t-t0«>t«QCI^t«Col^t^00 


eo 


0 

-«1 


d 


e8 


I 


1 

o 

I 


t»otaos<-i«^^t2in9«et.t«(aiQ(D0Qt«C9eQ9C«i«>a9C>m^ir) 


r«afti/9r^«o^»noot<»Nrst«iO'«tiaon<^'^?«'«9CD99r-t«noo^ 
aot*t>aoQoao«QOi>t*oooot«t<t>c«ooaoooooac3e«So«ooaooot>oo 


« 


l6^n^iAOe»OOOB9f^e4e«'4>iAO»»QOfl»9f^9«C>9-^iC(Dt»OQ99'^ 
t-lfH«Hi>4iH^i^f-lr-<iHe4CMMM9^e«Oe«ie9cS99C«> 


Is 


360 


BEPOBX   OF   THE   CHIEF   8IGNAL-0PFICEB. 


•s 

s 
g 

f  i 

IS    h 


IS 

S      H 

5      «» 


S5 


SS2S2SSS:S:SSSSS!:SSS€3SSSS3S^S3&&SS 

S§S8?3S88?SS£2SS?£SSSE:?SJ^fij!:^SS5sS33S 

9:^^SSS22f3ss^9^:$9$;S:^SS;o:$s:2^3SSS;:22? 

hi 

§^s&S3?5§25&&sgsss^::^:s^l3^:3^s^3^5^^ss 

^$9^9^^$^$$$^$$^ia!$s§S^^$S^$«$^ 

00 

:»sssss3@s$:s3SSS^$sss;;:is:2S&!sss?ss 

94f-4 

^g^S5?stj^5ig|s§^ssj§^S3S$.^3S§s;arj5^;;gs;; 

O   O* 

55S55aSS3S:SS35SS^a52$52gSSS5iSgg5?2a 

t 

• 

Mln. 

1 

e 

• 

^ 

H 

« 

.* 

Ph 

^ 

d 

t 

S 

3 

el 

►^ 

^ 

e«ic<ii-»cs»c^»c«c3c»3rt»c»N»co5>i«eocMi-»w«eccorortMeoe«» 


00  » 


M  5  S  •*  w  S  M  «  "J  ^ 'ii  W- ^  ^  4"  CO  ?««'♦•<♦'«'♦'♦  w  "*••'»-*  M  5^1 « 


o  o' 


>4 


Q 


yjMSicQ^wcocococoeSso^coco^eoeQeosowoerteooOcQWrtropac^ 


n  o 


>4 

a 
« 

o 


s 
8 


I 


:?s:Sj§SS$^3;s^^'$s^S8:S2?9^^S^'SS:^S&^^ 


CO 

o  o' 
set* 


SSSS3553lSSSSS2SS2g333S5i5SS535J55S5: 


>4 

.9 

H 


Pl3i^i^SS^SSS^SSS^£^SS&&S§S^£S§3^S:S3S 


o  o 

CO  qo 
coo 


S3SS33SSSS&'S&&l»SS3^SSS^SS?gS3i3SS 


30r-xo>?»«incoiO"*t*a»«SOO»ja;--«g»acf02'I::"tSS5^2 
t'r-t*t-t*S<or-t*t'-t-t-oot*t*t^t»t-«o©toe»r-r»t-t«.r-i>o 


eo 

a?: 

coo 


a 
<1 


.a 


3SSSSS;:lg:^@S^S^©3SSSS^SS^^P^S 


i£^oSaSS3§xa»aoaox3QSQSc«t«3daowaQaoaociQaBQQw«aBaoao2 


o  o 


•3 
►9 


I 


SS3SSS3SS^g^SS3^S^SS^S^^^t:!&&f:!^t'^ 


SJr?:?SSS?:^SSSgSSS^SSSSSSSSSSSSSSS5SSoo 


as, 

CO  t» 


I* 

o 


'^<^i«^'^«^«*sss^sisj^5;s2a5iaaasss;aasa 


a 

II 


REPORT   OF  THE   CHIEF   SIGNAL-OFFICER. 


361 


a 
a 

■*-• 

0 
O 

1 


S     OQ 

s  o 


I 


a5 
S5 


So 


I 


-«1 


i 


P 


9 

a 
« 

o 


m 

u 

I 


B 


s 


•ft  « 


lA 


S3gS&3S3S3@3^SSSSSy3S^S&t^SSf?^^ 


C9 


hi 


a 


H 


to 


3S3[3gS3£8S3S§@Sg&€£33^3^S3g&^SSS 


co*o 


SS&*S:SsrSSS2>;SSSS$^:3:^S9sS$S:SSS!;9S:S^S 


i 


g5S3$S^33SSS3S:gS:gSSSS$SSS:g323&S 


C9 


a 

1^ 


9SS$sss^$$3SS9:Sis:SS2§SSS$^:SfS:S::S;2S^SSS 


S3SSoS:SSSSSSS3SS€3S£^«SS;SSSSgS3 


ClS 


d 


^Ss;S^!;$^9$9s^$SS§$SSI^SSS9$SS3S$$!S;9 


!S3SS3Sg!o3&;SggSSS@S&SSSSS&3S:S 


04 


sssss$s:ss»sgs?sssssss;&E;ssS3S;&;^s;s&'SS 


o 
o  o* 


Sf^ 


.9 


$!;:!;£;$^9$$3SS9S3S;2!;2S;S2S^SSu$$$^^^$$^^ 


S82SS;g&:SSSSSSSS3£8g&;SSD;SS;2^gSSSSSS 


C90 


.3 


9S3S:^s:ssS!aS:s:sss:sssssSs^oSS:Ssss^SSSSS 


S!oSS3^lS&&@SSSSSg@SSSSS3£S3&SSSS 


d 

3 


S5S^2!;2SSSSS32SS:g3SS3S$SzSSSSSS;;S2:^2§:S 


33S&S^£S8SSSS&t^^SSS33S3@SSS£^^ 


to 


O   1 

SI 


CI 


gl 


2S33SS3^SSSS:S3&SS3SSS3SSS3&;^:S:S:S 


I 


a 


Sg3S&3S^3S6&^^SSS3@SS33S^^^F^S3 


o  o* 
-- 1-1 


S3ssssss%'s:gss3sss3;3sg:g:ss;sssss2&32s 


eS 


S&33SSSS33@@S^@33S&&&&&^f^^SSSE^3 


>» 


5 
1^ 


I 


323X2S2S3SS&SS&S:SSSXS23Sig32iilSS3 


S3S8S&SS8S{3SSSSS883SS3SSS3S3333 


^1 


4 

g 

a 


I 


J     •     •      :     •     I     •     • 


*-i»4m^iA«t>Q09O^c<>ra-4iio  <o^•aoao^^•n:f•A«D^•flcakOrH 


a 

3 


«g 


EEPOBT   OP   THE   CHIEF   SIONAL-OFPICEE. 

:         1   1    1   S3?SSS3SSSKSSSS5JSSSSSaS23SSS8 

" 

1        SSf;83$3E;S)::SSi3iet:SSXSE:£SS£££i?S&£S 

i 

n 

5    '    S3SSSSSa533!;SS3iJgSS3S3SaaSS5?55! 

1    i   g£SE;SSE;6a3SBSf:SSPSSgSGggSS!:PSSS 

sa 

1 

1  ■  assBSSfissassssssaassssasssssss 

, 

i 

^    '   ^SEsSei^i&SSE^SSSSSS^SSZSEi^SSf^ESf: 

i 

1     ssaasssssssasssssssssassssssssss 

■^ 

i     1    S33S3S!X!^gili;T::tSE&&33Sg£S5;£Si^S?S3 

1 

1    1   S232aS32S5::2!3aSRaffiSiSaa23SE;Sg  i  ; 

li 

1       !!!^SS!$3^I3SS!;;;333S;S737SS^3^$5  :  : 

1 

1    1    =.=.«r.o,.-,s2SS""-'"3aS  =  SSSS82E£222 

, 

1  1  3;ssdas^ss3^a<:isssiSss;^ss3=$^;RS);es 

tn 

1 

1 
1 

1    1    2!3132"*iSSaSSUSa5aR1SSa2SSS— S3"-" 

. 

1 

i 

s3sa2^gi3Sg^3SE;?53S5?ss^3SS^aaa8 

is 

Sici!5SasSlS£SSS5i^K£5SSSB^S3aRa32-"*- 

«- 

1       Si5SSSS?SS31f^55'ss^^^iSSSSSSS3S!^ 

«!2 

t 

a 

~i_ 

a 

3 

s;«jsa5SSS5sgsssas!SSRsa!tS3ii5issga 

.„ 

1 

sip2ifei2eissiE3S?ig^egff3fSeBdiss!:sd 

^ 

a 

^Xi£E;C;^3Sss£s£SSax^SS33$$SS3ES&&5 

~ 

1    1   ^8?3i£53S8S!£SSiSS.TS^t:£SX3i^£^^SS!S3 

S* 

1" 

1  1  ^s;^£sess!s^xSE;;^£E;EKS3SSSSKSSS^Sf;;^ 

.J 

1 

ffiaasass^asss^sssss^sfissss^gssessfS 

*        1 

1 

;  1 

II 

-^"■^'^''^•-sssassssssassaRasssss 

ir 

REPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 


363 


0 


a 
o 

1. 


5* 


IS 


•ft 

H 


P 
-< 

n 

QO 

§ 

M 
03 


00 

So 


So 


9 

I 


s? 


3 


ciaoxcifHa»«Oi-H^»-ifHco94e>roaoiHcoe4tocor>oo     ffii-4ooeoeofl9 


t<-t<-aoQ9tstOiA6«Dqon<D99c«c9S«5c«c«t«Otn«0fe*ciot«t«aoao 


3 


« 

^ 


oc  ens  06  in     00  «0  o  oc  «o 

^oo^e»o^!0«ir>omeo^«f^a50CD'^o>«c4C<ifH>:jiS^cJgj» 


•c 


f-t(OcDi-itOp^«-HfHr«c«ioc>'if-i<Di-ie»e9>Ht»e4e(9t«e<or>'?4a«-Heoao 
r>aO'^t>wc49t^*a«)e>iaDqQa»kRi>>ic4eoo^ca*-i<4r«iot>-rooorH9) 


C*       i-l 


^$S9$$:;SSSS^^$$S3^3S$$S^SSS3S& 


fHe<iOr-t93'^eo9i^  ^^rs  CQ  m9ieQ  mon  CM?ie4  94     rH  n  co m e4 N co 


kA        1-4  m  W3  lO 

iQe4a»gDW««'^g»t:C4c«2oaia«Dc«fHrH(««c4?JQOm9maooaco 


g 


«etOi-lp^«0^i-HiHi-ir<(C4«OCD«e<-ii-Hi-^a»OOf"l'-lfOOir-l«DCD»-4 


24        r-l  rH  C<t  ?4  00  C9  rH  iH        iH  iH        i-H  r-4  i^        r-l  «^  00  CO  C^  04  e«  S<4  N  51 


lA  O 


niA 


lA 


lO 


oofi«ir-«p^ape4a»ocQeac4tA09r-C9e7^e9aeor»oM3t«a»a> 
MeomcQeQ-49<«9)ci«Nie9eoeocceooeoim^co-<«<eomMmeoeQ 


r 

0 


hi 

a 


>4 

§ 

o 
>?5 


I 

o 

■•it 

o 
O 


a 


4i 

CO 

g. 


>> 

1 


a 

e 

a 


i-li-(r-ll0«0t-HfH«0.-HOi-<i-li-iC0i-HDiH»Hi-lr-lOe»a»i-«f^t-»t-tM»H«0r-» 

mceao»oeoiH00^^94ot-Qot^co'««tf»SS**®^A®A^*ot-o 
f-4         ri       I      f-i5iram«5'}4^r-i     v-iCMMmeo       ■      c«coih  ^ 


I 


I 


I 


mo     s^« 


*a     o  oiA  e  to 


CQA'^oto»v4olaDtrO»|^<om^^aOQftMeiso;D^aom«o«oeoot^o<d 
mMMesi^iHr-i^coeonn?smrar-i?4co^^comi-^coeoeocQC4e>ic4c^ 


«OOiCOf-ir-ie9>A«Dr-iCDC:mf-ii-irHO)f-iCOCDiHO»H«OoNfHCO«PC9i-l«Dp^ 


I 


00 


tA     iQ     la 


lA 


SP'^»S9St*2ErS9B»:*?Jlr96t:SW»di:Hr-r-o»«c?<MC«i»No»A"*ea 


A 

s 


lA 


ift 


f-i  lA  iA  f-l        GO 


99^c9a5eo-<^9^e<seo9*iAift-<tfi^eSeO'^^<9i'<<<Sib>A^$eora 


3 


iHOOooeDCDOoai-ic^o^o  <0  i-i  od'oc'r-  c4t>tMOi-ip^r-icQM3i-i«om?40»i"i 
S  S  S  <«  00  eo  m  5?  itf)  <^  V So  ei9  S  S  ^  ^  ^  $  ^  S  eS  9 S  09  eS  e^  ^9  S  CO 


»A 


»A 


lA  03  fH 


^S^SSSlgSSSS^SsS&^SSEsS^^^'SSS^^S'S^^ 


O5>Jt-C»5ftW.-i(NC<ICQ»e0?0e000t^0CiA00i-li-ii-^WC^lA  so  CO  C4  O  CO 

lA'«^•A9^^^^»n«o«•eSc0«talA^^9^^^lA«^2^9S 


9 


.9 


OiAOOOOiA        N 


lA 


O 


@^S^^SSS^&'!:^r^'^SSeS8&3S^^^{^&^S^S 


ooooaO'^oooQXeocoXiaoooocoocoaocoaocoxcQooaocQQDcoeooot^coco 


tAO 


rH  f^lA 


tACM 


lA 


fil9S5r*!'?l?!^9£?^M*0QDpi99iAQifa»ioo^t*'^Aoo^r>icoci9(ieo 
aot«ot>tot»t^QDt*e«t^ft«t«t>t>r*t«t^xaoaot«r*t«toXt«tot«t> 


M^  «»  f  r^  'fc'  m  t"  ^^  Pi  w(<  l"-  •■«  I'-  •'W  .Arf  r-i  C»J  n  OJ  .T3  ••*  !.>«  Jirf  .^  1-^  ."i  >*,  fj  i  J  ««  vi 


04        lA 


lA 


•A       lA        >A 


;£S$SSS3SS53S^S^S^SS?SSS^&S?f?^?S;SSSg^aES 


M  n  M  ^  lO  « t- 00  a 


r-t  r-t  r4  ^  iH  r-i  r-t  »-4  I-l  9«  C«  04  e«  8^1  C«  C«  e«  d  ^  ea  0» 


Si 


lA 


a 


o 

3 


00 

o 


o 


h 


o 


&> 


gl 


a» 


a 

II 


364 


BEPORT  OF  THE   CHIEF   SIONAL-OFFICEB. 


•8 

0 

d 
a 

o 

1 

I 


1 

t 
i 

I 


O 

M 

H 
< 
H 


i 


o 
s 


5* 


Pi 


I 


r 


S3 


p 


«4 

§ 

> 

o 


8 


I 


4 


■& 

•^ 


0 

§ 

o 


I 


n»t-t» 


ooaoAaBasocosaotoocooDc^t^aOQDQDQOaoaoaoooottaocBoscQO 


3 


aS3bwwt»QOaD<n3>xc<>SooOQOt«t~t^w36XiZS3$daSAoaodi5aDS 


«D!S>nS^toS«D@S3^SSSdoSiaSSt*t«e«SStoZSS 


I 


inAGprarHao«Da»*Hr>-«D«09>i«a»iAoo^mQOc»tO:CrH7f>ma6iA^ 


3 
» 


»4 

;3 


»4 


SSSS^$$$SgSSSSS;SSSS^3SSSS^?:SS33 


a 


^ 

I 


^^^^^^^^^^^^•t^voc^t^cvSSSStDoSoecooioS 


ss9^3ss9e:s^$So?$s&;sss?$2SSS3^s^s9!s^§$ 


^>£SS&SSt^^^Soo&^tS^t•^&^SSSSS3SSto9 


p 

•m 

> 


^ 


MC40 


StnSiDoSoou5tn«S«DSSSoSSSsS«oSS«9SS 


i 
> 


«eQoon94oe*HNiaknt.^^^r«Aa»o^(90oo'NO»«Ds^«ra»aoao 


SSx66SD9S3kaDoo9)9kfl5SS5oDao3doc«t«c*c«t*t<>t»ifco6SSao( 


»4 

el 
1^ 


naoaoScsocSSAatAAASowaowSoooDSwOgc&QoabooaoSciSaS 


ASS33ttvwaSaoQOwaoASd(d(cc9Do5ScbacbCBa  oSa 


o  o" 

8^ 


^1 


$3 


00 
^3 


§il 


§^ 


o  o 


St* 


Soo 


II.  o  o 

^S8 


«HCieo^tc<0K»aoa 


'^;iSS;^:SS^^SScS^S3cS^§;S;SSSS 


a 


II 


BEPORT  OF  THE   CHIEF   SIQNAL-OFFICER. 


365 


S3 

a 

a 
o 


O 
Ok 


I 

I 

s    n 
!    ^ 


I 


lo 


• 

a 


!  » 


I 


9 


ft) 


« 

.a 

a 

► 

o 


O 


I 


4i 

0 


►» 

3 
•^ 


4d 
g 

n 


s 


I 


t-t- 


^ 

a 

^ 


obcbSwaoaoaoaBt^QOooocos&SoSoSSSooaoxaodbawoeSw 


,iS      I     (D3cpiAirf«DSSinioio«(de0oSc*O«D»of«f>r«t>(8SSr-f>t> 


S«^{^»3St>t«^i^t*S3r«S5Sa6SSwQOQCQO<»2oaoa»So 


a 


c«t«t0«SxSt«wc9t3a£t^3CaoS6t«a6KSS6Scto?3SSSSSS 


4;^§i§ssg$!;9^^§$^^^$:s9$s:ss9^$9^§§$ 


I 


S!$9332^sSS9S9^SS3&^?^r:S^@SSSSS 


>4 


.9 


^  tQ  S  t>^  S  ttd  S  S  «o  S  «o  t«  «o  f«  c«  t«  @  t>  S  <o  §  «o  3  o  S  S  Ss  S  ^  9 


0 

s 


a 

•*4 

5^ 


&&Sg$:3&'S:S^SSgSSg&SSS3S9$9$S;£S3SSS 


M 

^  aodo5otoCDt<-t^t*t'>t>aoooxai5»t«c«t>i3tAtAU)iA«ot>t«t«t^r>9DS 


d 


00  COI^ 


i^aei/^aoao^MtnteiAtSqo^iQoqonemt-trQOOQo 


133 


aBaotot*>aCc»t^oooocooooxooo40b»r*t«aoaoxaOt^aOQoaaoaOao 


&8» 

CMt* 


&: 


%i 


*n 


^ 


3 


mo 


o  o* 


^^ 


3 


o  o 


C 
3 


eaoi4«oe»OQt.'9rie<)^>fl^'Mt«iAaageAroiAi9CDC9ine<3eQ^tnt» 
oct^t-t^t»aoxr-t-t«-t«-t»t»t»wcoSS«®t»««5wt-t-t-t-t-.t»t- 


ASdbAOASdBOASAttXwSooaoxaaowaSdiSASoiaBOiS 


CI 


«e^iAto<o«c9t«a«oiaeaoQM«p^M^eo'<f9«pacea)t<.totoc«si 


ACbdSatASSACDWAttAdkSttdSAaOQ6SoD<X>ciDdBSCAAO 


o 

too 


«->e4C9^iQ«t«9oa»oi^e<ieO'^io<or«>X0>o«-' 


i 

6 
.  >» 

fl  9 


o  x' c^ CO  «t  »<2  «o  t- eo  e>  o  ^  ^m 


366 


EBPOBT  OF  THE  CHIEF  SIUNAL- OFFICES. 


i 

1 

1 
1 

S!;Z3SSSS3SSSBSSSSS 

3S5SSS?!SSSS3  ^ 

1 

ssassggsasssssssssssssssaaassss  i 

1 
t 

1 

■  ■  i  :  ■  ■  i  ;  :*2S 

S¥3SSSS5ES?SS 

1 

i  i  i  i  I    ;  i  if =6 

PSSP^SSSffiSSKS 

-t 

h 

a 

-;-p- 

}- 

1 

iiiiiii     i 

1 

1 H4H 

-:— 

. 

1 

—HI 

1 

ii  ii  ii 

fn 

^ 

^ 

4 

■■s 

1 
1" 

Ifli-fiTH 

iTrnDI 

rr 

■ 

T 

■Mi 

•S  3 

5  S 

1 

-.s 

i 

4KH 

tHi4frH 

it 

i  to 

:  :  i 

1 

1 
1 

-ffir 

HfiMtitn 

iTlfn4 

+  1- 

1 

-i 

T- 

1 

1 

. 

^ 

1 

1 

-«»SS2aSS5S3 

3ji3jiii3iii^sis 

S3S 

f 
1 

J 

EEPOBT   OP  THE  CHIEF  8I0NAL-0FFICEB. 


367 


So 


« 

d 
d 
:0 

d 
o 

u 

5      JZ5 


9< 


§ 

'S 

s 

ft 

s 
s 

I 


pa 

H 

CO 

O 

M 

H 
H 

CO 


H 


So 


6 

ft 
a 


S:g&^SiS3S&3&>3S&S@^^S3S^SSS^^^f:!^ 


n 
S 


?^SSSS?g2aS3SSSS^r:SS3SS^{^S3SSSSSSSSSSoS 


;a@3^S3:S3SSS333S998@SS3SSS^?S&S^S 


M 


SS?$:!:SSS&S?t:Sg3SSS?t:Si?!SS&&SSSoSK 


-«1 


A 
S 

S 


s 

« 

H 


S$S^9S99SSSS3S3S3:S^83SSSS3SS:S8 


Ste5322SSfc£;28tr?c?r:?:*9?t:2i2S?«*r2=J«"'»*<»-^»«w«> 


$S2$S:SS:SS2?S8S39!$S^gi9SSS3^S;3:9;J8SSS 


SSSSjSSSEiSS&S&flSSSSS&S&SSSStt&SSt^ 


• 

b 

e 

S 

^ 

^ 

^ 

,® 

4 

Ph 

^ 

99SS;;SeS9SSS$S:SSS^:;;i^^SS«SS^^^^39 


S)*s39^@SSS8.^S^S?S!;SS$&;S&S;23£Sg8SSS3 


a 

3 


^g;S9SSS2SS3S^9^^:SS^SSSSSSS^S^999!S:SSS$ 


SSS39^^;(S^2sSgS39SSSS@SSSS^SS8g$SS    . 


SSSSS^^So3S^^9SS^SS3:S3$$S:;;tgSS;^S9«S:^Sg 


H 


:9SSSS:3S!;SS3SSi3SS333@S3S38SSS&9 


► 
il 


33^$99^SS5$9;g^9S;3S9^$S3S@S3S$9e;^§S 


S 
^ 


::^&3t:^33^£23SSSS?2?^^SS&&t^SS&&SS$ 


3 

6 


3S;^t^!S:SSSSSS9SSS@SSS^@2$^SSg2S£S3 


r:f:S?:g2£S2S&SS?2?2ggggSgsSS?2S58g2S{:^ 


s 

I  H 

I  I 


n 


SS82?^S'88^3t^SgSS&S3S£3SS»3?333 


SoSSSSoSS8S?d3SSo33SSoS£^^SS[3^^^S^^^^ 


0 


Pli?2?:?2?:SSgg2S?JS8?2ej;g852gf:?gg2?2S?ig2^ 


s 
^ 


SS&&SoSoSo8SSS£SSo38SSS3SSSSSSs8SSSSs3 


0 


«0  t>QO  eoiA^ 


^S8SSSgS88p:f:j:S^f:g2?2?2?2j2Sg2Sg?2S 


n 

^ 


SSSSSoSSSoSSSSSoSSoSSSSSSSSSSSSSSS^SS 


I 

o 


iHe9m^io«Dc«aoo9iH9<ra'<#io«t«oo0k9i^ 


S::-3S;!;SS&S3Ss^SS§;S3SS;SSg3 


eo 

1^ 


u 


u 


1^ 


CO 

o  o* 


U3 


lil 


o 


CI 


CO0 


eo 

o  o" 


frit* 


^1 


& 


e 
1^ 


J 


368 


BEPOBT   OF  THE  CHIEF   SIONAL-OFFICEB. 


■s 
I 


s 


s 

1 

a 

►? 

ii 

e! 

^ 

(>:» 

:^ 

cS 

— 

;^ 

>\ 

SB 

JSI 

ioS«D<o55^7>'^^S<«^$SSiOoSu3t^Ot.'2SiA»i»SS(dS 


II   ! 


I 


C9 


—   I 


00 

So 


I  :^ 

.9 


o  c 


PI 


o  o 

mcQ 


IS 

r 

18 

1 

6 

I 


CO 

I 

M 

H 
H 


i-IOJ  "H  r-»  CM  CO  CC  «  eo  PB  i-<  i-l  i-l  W  CO  ^5  rt  We^COiH  i-< 

I L' 

coo9wr5eoiMi-ii^eO'*^'^'*^^coD4co'»*^^^«M^^^wc<irJCi 


o  o 


Q 


^■«*W"*«©e6»NO>Ne«j3'i--i«Docr*-H«*>iaco'*-it»coco*»>-foiftt-*« 
Nr-ii-iweoeocMeoc5J<icococo7ic5rjccw^roMP55«?<W5MMC*CMWM 


«e9a*-iot»94<9r«oi<*t>^coconae4'^<^e»iA;4tc^e>3io«eusxn 


o  2* 


I     CO'^'^  CO  eoreeoco»oto  eoc«4COM'4  ^eocor^M  w?ieoeo'«>-^iA^eceo 


S94C9e»«Depoqococ«i<<fco^<4MkC'<faon(«ee^aQOoaoc9inr« 
o»A^iAiAo2S>in^<<t<'<«<tA&totA-<tf'micco'^»n^9«5u5u$^n 


oro 


»ftio».'io^f0cow'*^o^^w^^'*'^»r:'«i»^««^^cor5»'*-*co 


1^ 


r^oesMaoa'«^oo>ooooc9sos'^°c<<f«Dcoe<o<^oe9<^«pe» 


«DtnQQina0O*^0D««it>Q0Otft«0  94C4MC«l$OMC0m«9SiHa0<&^M 


1^ 


l'>t>QCt<*t«aoaoxt«aoaoxt«<tot«aOQCt«>xaDOOaoaoabaoaoaocoaCooa(> 


SSSSlg£S@&3^@@SS&SSc::SSS&SSS;SSSSS 


I       O       >Q 


to  lA  kO  O  ift  to  lA 


tOtA 


c>wodo«*^•o5^«J^■^osr-cj^ne5^ci^5^^^^wwcogdo3e■^c30»el 
xt«t<*t«xr«t«>xacooe«xxc*xccxofOt<*xxooooxxAt>t»aci>r« 


o  o 

Sra 


a 


r4ci«^io«fc-aoo»o^NW^tq»t-ooao5;gigo^ggj525g§g 


S 


a  o 


KEPORT  OF  THE  CHIEF  8I0NAL-OFFICEB. 


369 


-8 

0 

.a 


^  P 

I  5 

I  i 

8  I 

«  H 

*••  CO 

S 


:^ 


& 


^ 


g 


S 


I 


(Q 

4 


CV  N  CO  lO  M  M 


CO  CO  CO  CO  CO  CO 

CO  ^^  •^^^ 


t«  »« t*  r*  eo  r- 

•c5^ 
r-ao 


SfeSSt    ^ 


CQcocoeos^eo 


r-eot«i>e>oo 

S'  oeio»oSe4 


00  00  fe»  o  t- 1> 


I 


d  ds^icom 

3     ss$^ 


s 


3 

:4 


» 


S 


III 


I 


I 


I 


I   I 


I 


i 


I 


i 


S 


i\i 


4 


I 


^ 

^ 


j 


I 


24sia 


CO  CO  CO  CO  CO  CO 

So^co^coco 


lOiototoeoco 


NcocoiOMet 


OO  t>  C«  00  (S  BO 


eaioeonco 


t»t-r«»t*oo 


Mseocecofloio 


CO  CO  JO  !0  ^  ^ 


to  t»  t»  00  00  00 


cocoMcocoeo 


t>i>t«»««pao 


COM 


^fi 


si  si 


lOlO 


CO 


lOioeeioiOio 


•O  lO  lO  lO  to  lO 


CO 


^^<!;^^ 


COiOiOiOiOtO 


t»t-©t-t»t» 
dtei 


S^ssss"* 


•OtOiOiOiOWd 


dkoeeee 
Mcoconeoco 


lecoioioioio 


loioioietcto 


ra  CO  CO  n  CO  CO 


lOiOiOlOiOiO 

ScoSmn 


©t-b-t- 


OiAiOiOlO 

dc^^el«4 


.lOiOtOiOiO 


OOOOfr-©© 


le  to  to  lO  W3  IQ 


©^ai-4©t- 


j^RSis^-^ 


tOiOtOtOlOiO 


c«©ao©© 

C9  CO  v^  00  60  CO 


lO  to  to  to 

■    •       •        • 

eOOr-fiO 

I 


a©a© 


lO  to  to  to  to  to 


©fit*©©© 
ob  CO  ^  n  CO  CO 


lOtOiOtOlO^ 


lOiOtOiOiOflO 

gS  od  od  trf  i-<  «d 

e«  f-4  94  CO  CO  CO 


t-©t*r-r-t" 


lOlOtOiOiOtO 


eo 


to 


^ 


loeoto 


lOtOtOiOiO  to 


o©t«t«t«o 

CO  n  CO  CO  CO  ^ 


lOioiocioeeo 


^mtSiOtoS 


lO  to  to  to  CO  CO 


©©t-t»t-t- 

comm^^to 


CO  CO  to  to  lO 

■^Som^M 


t-ot-o© 


C9co©e«ton 


S©3StoS 


toeonsecoee 


©c»t-t-t»t» 

SiOiOiOtOiO 


94eococoeoio 


00  t- t- t"  t- 1» 


lo  CO  d  lO  i-^  lo 


CO  to  CO 
CO  CO  CO 


^ 


Mc^e^Mcoeo 


t*9c«c«t»ao 


coe«94e4C4e« 


oc  t*  r>  00 1«  r« 


t«aot«  ODco 


e«  CO  eo  eii  eo  to 


t*t«aot^t~ao 


coneacoMm 


t»  o  00  00  oo(* 


MOi 


i  M  C4  e«  M  94  99 

tioSoSSX 


I    itvcvr^ee  ©00 

•     •  QO  t»  00  t- C"  !:• 


G>«  M  CO  e<i  G>«  Ol 


t^ooeeooiHt* 


91  99  O  e«  N  M 


ttSSSo  aoF> 


MCOetMM 


t"  t*  00  00  00 


e«c«e«e4  9<co 


»«r«aoooaei> 


9i9i9«9«e«eo 


t«ooeaeoot<> 


^MM'^iOVI^aOA 


99  00  9«99  9«e0 


t«t«aoaet-ao 


t*  t"  »•  («•  r»  I* 


^r" 


I 


S;39S;S^SS:SS8?3S9SSIS!$S;$aS<S 


B 

II 


370 


REPORT  OF  THE  CHIEF  SIGNAL-OFFICER. 


IS 

1 

II 


I 


I 


I 


I 


• 


ss;;:ssss;S9993$SS;;S8Ss*S£9^&s;$3^93 


S 

^ 


ss2S9SS8@^ss8SS^;?sgsss?s;^ssi»se8S 


^ 

s 


i5  1010  0  35      B5  i5      5B  BS 


s 


— ans as is b as ar 


I 


^SS53SiSSoS9SSS9:J8SS$S^SS99S9S^&9 


3 


iS  i5  !5T5     S" 


i 


s^'s^^sss^sssscsasssssQssss^^s^ss^ss 


T3     iSTo  lo  lO  tfd 


8S3S3SSSSS3iSSS3aS$S8i88SS^SSSSSSS9 


lA       lA 


S5 — i5 « — ^WS 


leiA 


to  lO 


^SiS?SSSSSSS^S9SSS998?SSS?3$$9SSISS:3S2( 


_  _     _     _J^ 


I 


a» 


I 


o 

2 


I 


of 


i  ^ 

S      QQ 


:i 


I 


I 

I 


I 


t 

;2 


I 

4 


^ 

^ 


3 

1A 


lO 


ua 


9S'SSSSSgS3sSSS^SSSS8SSSS;S3S93SSSS3 


I 


— e is 9r 


— Hi — BS — — 


SSS8Si^S;2SS999^9S5&&$S^S^SgS838SSi8Sl 


s 


•OiO 


sssss&&;i$$s;{^S!$9;i9$9;;s^9;J;<sss^9 


~OrSi     lOio         to     35" 


15 — i5 — Sr 


tOlO     • 


S^^3S^$9aS9^9S99:J9^£Si4:S9:$t»SJ;S9SS8 


S 


p 

s 


:SE:^2!:?:SS8Ssgg2S3SSS2££S&&8S6S3^S2^ 


as — as as as — bsts e as 


I 


TSIS- 


^8{S^S88S^3Sg38SS8&>88gS£gSg2383g;:S6g3 


ia  iO 

$!Si;33$^3$9S8&3S!5S3S£g88SSS9$93S8 


S 


g88888^8^3SiSS!i?8$2SSD38S;^&^eSSSS;^ 


§ 


I 


I 


o 

3 


I 


I 


-«•""•  •"••-"•saaasaaaasaaaasssRaaga 


BEPOBT  OF  THB   CHIEF  SIONAL-OFFICEB. 


371 


I 

d 

d 
o 

I  S 

s    H 

i  s 

i 


^ 


t: 


I 


■S 
^ 


£ 


9 

»9 


I 


i 


o 


i 


I 


o 


I 


I 


I 


d 

> 


I 


I 


»4 


I 


i 


\ 


SE^2£SS888SSS8@S8S&@33@33&SS:r?^^? 


SS8S£E:?SS68t^S^?gS3S?S^SS?r:sSS838SS8 


£S;S^3S8S:SS:$;;94:^!SS&£8SS88&£SS^88 


SSS88gSSS^8882S88{^8SSSSSS28S??^^SgS8^ 


9$999$^SS^^SSSSSg88£S3&S^!;9SSS 


£82S8S88£388S825SS?S3Se2SSs3gSS8gSS8S^ 


99S2S8SSS3399^9^99:;:8$S^24iSo:SS9S!$9 


8S4iS8^?t^S8&83385;928^^&SS8SSS?SSS3 


SS8SSSSSSSSS893SSSSSSS98;SSS;SSSS 


SS898SS^S;SS;8^SS8S!;8£S9^9:3:$SS 


^^s;s;^s'*^sss(sss^s3ss§ssssssssss;3$ssssa 


;fSSSSS?:aS^9^999S;i!SS;&9$^$SS!;9998SS 


^       Sc28S2^§^^e3^9Ss34:S:SS83SSSSS&S:3:$$3SS 


S;;93SSS:3:$S^8&;2^88888S8S£:s999999 


q:^!;:SSSS!;;SS;S3S$S993S$983S9S3si:S;:!; 


I988&:;!^S8$;S88£S8S9SSS$$9$9932$S 


8S&599:S8:33$^9e&868SSS9^^9SS>^S9^^ 

t 


S33S88SleSS88SS?r:SSS^SSSS88rl!gS^^8^3 


&SS&8£S88S838?^8SSSS&S£88888&8 


^S^?;^?SS:^&?S33SSP!&f:SS^&8^S???8SSo 


^h 


%k 


%h 


M 


II 


O  »' 


1^ 


II 


sl 


lit 


SS6SS!gSe8eS?!&e88&688SiSS8e6S!SSSS 


ssszssss&ssssstssssss&ssass^sssssss 


nit- 


3  9r* 


^ 


8t^fS^g5?^S:f^^8888S??8?S888&SS2tS>^:^E;8^ 


i4 


SSS33S3&S8;:SXSdSSS3?SI!3S33S3«SSS 


hlk 


a 


•H  N  09  ^  iQ  (O  r- W  Ok 


3dsssss»338SP>a«ass;a88s 


II 


372 


REPORT  OF  THE  CHIEF  SIONAL-OFFICER. 


•s 

0 

.s 

s 

o 

o 

n 

1-4 

1 

Pn 

«i 

ttf 

1  S 

1 

s 

c 

•<1 

CO 

9% 

5' 

s 

2 

S 
^ 

IS 

H 

i 

s 

9 

s 

1 

^ 

ad 
So 


I 


8?3S!:!S^S2f38&e?£2g?!|SSS??g883^2:ES?g! 


>aoa5aodbdboiaSc2vsOwvoonww8w95wQookfe9SS88aoSo 


I 


SSSSSS3&SS€S8l8SSSS3SSe^f!S£r2SS&S8 


SSSSS^SSSSSSSSSSSSS^SSSSSSSSSSSSSSS 


t 


» 


828S^SSSSS3SSSI8SS88SS3;^S8SSS&3 


I 


^^t:S?!?SSS^?S3S?{:SS3S5S?SaaSS3SSS8S?3 


9SS;SSg$98SSSSSS$SSS99$SSS8SS92&S8 


I 


S!&&SSS???SS^^SSSSSS?S{^S3^SSS:2£?5Sr:S:3 


I 


!;S9§SSSSS2S9SS$r;S99S99^8:SSS9S$9 


I 


&@SSSS888SS9S^SS38SS^Sc^8S^Si 


I 


SSS9S913SSSS9q:S^:^;;§3gS;3$2$SS33So99S99 


S 


SS>S8:3;:$$^$:gS8&SSS^SS8@S^£888S8S3 


e* 


&I 


1^ 


1^ 


I 


SSS3SS7^3SS;$S;SSS$$!;SSSS8eSS$9:g93 


$S8e83SSSe68S2SS!S?88SSSS8«ZSeS! 


I 


I 


8SSSSS&&%3&S3ZSSS$$eSSS9$3«$8S; 


I 


|:sg8???&SSSS&;S;^^E:^{^S^rs8888?8SS899 


I 

o 


8^?8SS5;8SSS288^88SS&&5SS9^SS8S8S8 


{3f:r:S??S??2S8?^£3S3Sa?^?S^f?^[r{S?gS3 


I 


p« 


(3 

9 


SS?88^g^g38?Sf:^S8^??SSt^&8g8S{^^g88 


j 


Qfeoa6aooBS0kOio>S5DAoSSoSSabSowt>aoS5Wflb35Qo4Efr» 


4> 

I 

0 


S^SS^?^^^^^&888S8S!^^&^8S8?£:??g?S2 


I 


SSS8SSSdS38SSS88SS8So3SoSSSS3S&SSS8838 


# 


PSR?J8gSSReg?PSf2888t:See?2gSgeggg?5 


s 

:3 


888SSS;SS8sSSSSSSSs:SSSoSSSoSS88SSSSS 


<H  M «e  « iO  «l«  «  A  P  f-4 


i-li^i>-ti^r-f-4r-ir-l*-ir-lSc«S8^lRcS^S888 


1^ 


o  o 


II 


o  o* 


1^ 


o  o 

eeoo 


BEPOBT   OF  THE  CHIEF   SiaNAL-OFFICES. 


373 


i 


1 


9     Of 
I     ^ 

is 

3 

I 


o6 


I 


S§S;SSSS;SSSoSS!S99$^$lS^SS5^S§9gSS$^$^ 


&8SSSSSSS^SSSSSS2SS£:S:3S^^S;3SSS 


9 


■d 
^ 


i 

3 


!hS?;s<*""-sss?:sssss;ss3SSSSssssss3s 


I 


SSSSS§SS9^9^9^:Sq:!$SSS!$$9^$99^SSS^ 


•SSS*»53*»*'^2£;«J;«**;gSS3^SS^85a?SS8S 


I 


3§S^SSSS?^SS:SSSSSSS^SSS^SS;SS§S!SSg3 


T'^TT7^*77T'1f1^^1'T77inT^^^^ 


uaooie-^ 


^ 

o 

^ 


OiHiHt«oa»^tta»eeoiooao«oaoe9aoia*ocor-ioi*H«p<««^ioaiiA 

v-lrHrH  iH        iH  •-•  *-l  CQ  ^  A  M  GO  CO  S4  r-t  «-« 


t«C«>e4iHOto«9Qt0C>99<9OUdCl9«9fl»e^«0i0 


J_i 


1 1 1 1 1 1 1 


Oi-4«e'<i4ioA'<«t«fr«iQaoa»'Miac«oioioee'^ieMa»to^c900 


i 


3 

:4 


«io«o«Dooaoeo>oiQOQeQoioeeiOiOtootoc4oiet<eQO<o^QQ^iAt> 


s 


C^eieONiHfH  r-«  r-l  M  64  64  C4  94  ^  04  rl  rH  i-l  r-i  r|4  r-«  et  S4 


J 


-^71     "   i7771f!77!!!777!7  1 7  i " -^ 


^ 

I 


a«e»ee«ec^a»Qafte4eoi-(0040»io^ma»«-i<D 


»-l  »H  ^  C«  ^  ©J  00  M 


"  *r 


^eociS 


J 


^eQQD^rjiaekc«e«««ot>t*«<9c«aot««fHee^aox9i««i«e<90M 
^ i    I    I    I    I ' 


•<<•  ee  CO  M  C4  r-4  r-4  iH  M  Ssi  C4  S<«  rH  e^  rl  r-«  M  rl  iH  r-t  r-l  *-i  iH  eS  M  M 


IS 


1^ 


SS§SS^S!SS^§3§^S3SSS?3§$SSS^SS*S9^<*S^a 


csic4  0)eo 


i 


99'3.t9'9Si^tiStnnsnnsssnsssissi?i^ssns 


^ 


3 


'^^^to??<<t<9cereeoracoeoracoeetenaeSmraeQeQi9So4eoco 


I 


SSSStsS9SSi9^991t9^9fS9999999^9S 


I 

-«1 


i 
^ 


^t;<Sl$:3;;2:3S:33:2SSSS^^^$$:S:S9$9$9^$3^ 


SSStoStaSSSSSoSSStotAOiato^^oSvt^^SStOtS'oio 


I 


o 

I 


9^99^999$9:3^9$9^9:;SSS!S;S:B;S99$9!S^S 


'  t»«9  «  S  «  t«  S  J9  c2  «  fe  «  2  3  3  lO  ^  « 


iHe<(o^io»r>aDO»9-Hc«e«^m«Dc<»aQO»o»^?999 


CO 


II 


II 


&2; 


1^ 


M 


I* 
I 


O   O 


Q  O 


00 


II 


^g 


a 


•A 

o 
« 

S 
S 
8 

I 
i 


J 
i 


I 


374 


REPOBT  OF  THE  CHIEF  SIGNAL-OFFICER. 


0 

a 
o 

Is 

18 

s  s 

-fi    CO 


ai 

I 


ad 
So 


I 


I 


^ 

^ 


» 


I 


I 


i 


^ 

J 


I 


I 


I 


I  I  ^SS^S8S8£38SS?SSS^S8SS3^8SS3?S 


SSSS3SS8SS3S3SS8SSSSSSSSSSS8SSS 


^ 


S&%^%%^%%%'&%%'a%%%\S]&'&^&^'&1g%%&  8  8  i 


s 


SS?33SSS2^8?£SS8SS2SoS8S83SS3S8SSS3 


i 


CO 


^98999SS2S&;S9Q3S998SSS999S;S$^ 


SS8S2SSiSS^SSS3SSS3838?SSS8S?88So8SS88 


I 


9;gacS^9$93S3S8:;:S!;$:<S9;;:999:;i9;S3:3;9$:g 


vi 

d 


833?S?838^S??^2SgS?8S@??2S^SSsgSSSS8SS3 


3^S8S^9i^9^^^S^^S%99^9^%%St}933 


89SS^S8SSSSS&Sf!^?S;^S%lo333SSi 


o 

6 


SS»SSSe^S:iSSSS33SSSS;g^833S389S;SSS8^SS8 


I 


^$S398^8@&E^S;;S8S^@&:S3Sg3^S3ISS&f: 


g 


3 


^S83SSSSS!g88989sSgSS9$;;:33S59!9SSSilSS 


S8839SS^$S@3S8^^6&S:SS&SI8&8S9SSS 


h 


;f9S$&S9S:;?3SSSS:«IS^SS$S^8^8^^;2Ss33;3 


83^8SS^S&S^^t^S?S33^$6S2^E^&3S^$3 


I 


6$S9SSSSSSS&SSS^9$88S89SS4:99$$9 


88S88S?3S8SSS&S3S8S88l2a5^8?SSSI?3S 


i 


a 

a 


83838333&8lSS&S882SS88sSS2SS;d;S8388 


89SSE^g^i?S83S888S3t^E:88S3So838833s; 


§ 


B 
^ 


3S6£:t^c^^t:&@€8S3S^88&33^8SS;^gSS3^ 


Sr^SSS8SSSSSSSSSSS2s:^S*S 


V' 


SSSS38SS8S:S3SSSSSSS 

« .  


I 

I 


S8S8Se8« 


l>§sacs&s 


I 


s 


1 

s 


8 


a 

g 

a 


9 


I 

o 


r.e,«^-»«»t.OO<»Oj5C5«;J.-»tDt;a5«g5Hg5gJ35-J§J5gg»g5H 


J 


i 

1 


t 

I 

o 

I 


BEPOBT  OF  THE  CHIEF  SIONAL-OFFICEK. 


375 


I 

a 

§ 

1 


I 


i  ^ 

«  s 


1^1 

p 

2 


:^ 


t 


^ 


I 


I       88«S8889938S8&8«l8«eeSSSS883S83 


6S8&{S888|!St:t:?et:SSSSt:S!SSSiSS&S;S{ 


• 

I 


!98S3S;S999Sa9S9a8;s:$S^^^S;SS:S9S:S9S 


ti 
^ 


3 

s 


9 


a 


3 
9 


a 

s 


I 


I 


I 


I 


^ 


I 


I 


I 


I 

I 


M 


I 

0 


I 


•a 

*9 


s 


9i:82g28P!6&S:38@88&8tg^SSSS^SSlS@SSSS 


ISS8;SSSS8998S.88SS9SS3^9:SS$^9S^9S 


58&SS8SS&S&&88SS38^?^{esdS;&8^?8 


Sl3as^S8S^S9^998tSS8S8!S9^^SSS;i8?3S3^8 


S$998S&Sg388SS&S98SS3S3S33S;r3SS; 


;;'^'*»ass8S;:;9S^s^gis^3(s$S3SSS!SSSSiS^88 


8SsS89tS9888SSSoSoSS!;894i3^Ss9;^$SS 


Mil 


8SSSS»«38S5S8S3S^88S3SSoSS^SS8;C888sSS 


;3S^Sa£;SS;:;S;8SS;§383S;S8SS3^S3(SSSSaSS3 


88!5tSSSa8S^94i;<!1l^$$^S9SSS^S$8S888 


So8aS:?^S;S«8S^SSSo23S88SzS8SSSS3;SS?S'-^;j 


^9S«SS8S8S8^93SSS^{o899S9988S83S 


9$:SISS8989;;l89999$88SSSS9i;9$9$3^3 


8SS99SSSS2SSS88938S336e£SS3&^!«;$ 


$$S3S8SS8S8S8333;;;;l4i933S&^S2$32 


8^r:S^S?F:^r:?8SS?^8{588S5eSr!&6^&82St: 


&8S38SS8Se888233S886SSS888683&;8 


wooQBw9w9^aowwt*t«8ow88QDwOOt«Sw3coXa6a6^t>»fr« 


S833d8?i:8SSe88^883S3S888^$^^8^& 


Sc*^a6K9Kto9c^dbBaowwaOwt"lDt<*aQwQDaoSF95a5wwSw 


too 


%k 


o  o 


toco 


U 


H 


%i 


u 


II 


M 


Ig 


1^ 


i 


I  " 


Mro^iowt-flOoio*-! 


a 


I 


;$ 


376 


BEPOBT   OF  THE   CHIEF  SI3NAL-0FFICES. 


•8 

a 
§ 

I 

s*  3 


I 


S    ej 
J    ^ 


^ 


i 


i 


I 


Pi 


I 


r 
I 


I 


i 


I 


I 


I 

s 

I 


^ 


t 

•^ 


I 


s 


I 


k* 

j 


I 


5 


\ 


I 


3 


I 


<Diat»'<tfit««0coao^e«)e<<>oooo-^cii-^>eeo^oioo«ooooei 


•«e3A<0mt«oco^coe994co^eaocoiooooioe«oe«aoeic9eocQ 


ioe4f-4aoeoooQoaooet<c>9^oo<9-<^r-^iOQOe>90'<4>oo'«coo^ 


eQ>no^ineo^ocoeoeQC«ie<90iAme)tAcoiA»^M3<e«o«oo 


^MOoaoxoieoot»<<>t«o(oosioooo«D<0'^oeoot« 


r40ieoQot*oeooe4«coOf-40iar-ieot«oaootr-«^o^rf»iao*o 


m^^Xf-iot«oe«i«oao«Diacx)t«e«oeQO'<«>ino«ooe»aoo»e«aoA 


ooiHOt«oeoioeoiAme4<>39ociaao^e>40oe4r-oc»e9a»«ao»-«o 


«0oao^^o«-^«9oeDcoiar-4omoiOooK3ao^c«r-e«a»etHCQSi 


aoo^«iAOt«iH^^«Diooo»HeQioooaoaoeeiAo(Oe9<«oe4^ 


«D^o»H<ot<^oit«eQ-«eer«CQo»ooo^ocecQ^o^(o<<>'^ooo 


ri*HlOa»MaOOCQOOOOOOe9«»OlAO^r-l0kiO«DaOiOeiOO^OO 


t«OM)c«aeo»o«9eoe»«oeQot<ee9)e4^otaao«ooieootr-oe9 


a»ceaf-<e4ooooooc«c9c«QOOc«e4ooa»a»eoQoaooioioio 


lOo  ^94000  aoaoaocsi-^c«oi-4ei«DeQt<'4>«Dt«e«ot»OMC9ae900 


«oa»fHQoooo^«9<0t«t^K3t*i-Htoeeaooooio«9C4c«eoiOiocooo»o 
0t>t>t«t^e«t«9o9«3t<*c«i>t<*e«c«t^tofi>c^c»a8elD«t<c«t*t« 


5 

1:4 


MoeocQe«ioo«-4CoaooooQo^eoc<-t<>oc4s^co^t«ot«Mooo 


I 


f-4e«m^it»ot*aooia»4C4«9'4<io«t*aDe»o*:jC|m<<«iin9 


o 

9 


^ 


CO 


t-iMrlP-ir-(i^i-lrHri3Sc4c]S4C4C«e4C4SSSM 


00 


I 


I 


o 


a 

s 

P4 


I 


RBPOBT  OF  THE  CHIEF  SIQNAIi-OFFICEB. 


377 


•8 

a 

♦-      CO 

a    00 


\ 


Q 

1  " 

i  I' 

91 

I 


§ 


I 


S8S8SSQaaa998SgSSgSSa&8S8SSSS383 


e8&8r:88«8S86898628eSI!83?9S^SSS 


Is 


I 


99«899S9939389989$9%99«9SS8S2a3 


&888S888S8&33a3a8e8SSSSS8SS!?388 


li 


^ 
^ 


SiS&ts3&8888a999«9S9!9«899«99$!;99 


93a«399aS3398S38838S882333a3SSil 


hi 


«a3a!(«sat;&383SX3SXsa:)83;(aast:sss: 


«393a«S338!S83833!$99:S38a38$39  %3 


hi 


I 


a;;;s3s(aass3s(S9^s3S23s;s:33Sss(ssSeSS 


d 

» 


SS9SSS3S;S99S5S^S^S>^^SSSS«S993SS89S 


I 


a8ss5;:^«'^ass888as*sass5S5«'«8S8s»*-« 


I 


88S89aS8&399399SIS:a:«!9l«3$3949«a!3a 


U 


a 


II 


I 


S«o:;^S98S«aa3aaS8S3SS3S3^SSSSc3SSSiSS!3S; 


3S8;S3S;};S&a9:31^&^sa:S93&999S:S9qi933 


I 


393S;«S339SS58aSSS999SS8!SS&^93993S 


I 


SS39S3;S38^^99:S&;SS9&33999933S93 


I 


33;3S389993s3S^9839:<!^9^93S338gS8999 


8gd8&&9&39888S{$S&e33$i?39S^9SS&SS 


1 


I 


88338&3833&3866£83S33^^33g&&33 


SS88SSS!88d6r!;:{:!SS3g3S3g&8&888SS2?&8S8 


868233333;3388383388382288838828 


S2S3c:^S!SS?:8{3?Sef38ISSS?S5f2?GSSai^3S58?5&gS 


I 


j 


8:5S3&&3S83&83&388@8333^888S6888 


8S«:gSS8fS?88SSS?&t:!2;^8fS8i:ftSi3;^3&?8^ 


^1 


O  Q- 


«ie 


o  o* 


II 


u» 


1^ 


t 


*-te4C9^ioiDt*8eo»OF<ie>ieo<«iu>«t<-«)a»os:f 


a 


If 


sdss;:!:sis^S3^siss92Jsi^^s^S8;i     A^ 


378 


BEPORT  OF  THE  CHIEF  SIQNAL-OFFICER. 


t 


o 
O 

L 

I 


^ 


So 


g 


4 

s 


I 


p« 


£ 

m 


il 


I 


I 

si 


I 


I 


I 


I 


Ha 


8 

a 


;gSS;s99SS9S9^9SS6^83S8SS3S8g36^p: 


I 


tSSSS?8lSg2&8S&&^£3£SS8?SS8SS8SStoloSS 


228884IS88;S&I5I5SS^$888«988SS89S9! 


S 


6?8888S888S:3828888S:88dr2^&f!886S8 


:«t8933SS^9299$9^9^$86SS23S:SgS:^S 


:3 


8888^8&88888C88S38S£SSt:SiSSe8£86|S 


s 


83S82398!Si999S8^3;S32(Ss88SSS9S8SSSS9 


!9l33S2l683d88$88839S8£;t£8SS98«9$$ 


I 


s;i8^*;33Si3a83SSsSlS(»S2S£;SSi53SaSS8 


I 


S333:S93ScS83S3S38^SS92SS9989S2 


3c3;s:3^S'«;3S«SS333§33Sia3tS83aSS:«!;SSSSsSSS 


83<S3as^5S3^9S9S:«:S;S$^3$3;«l39S9SoSS33 


S2$E;SgS2(3833S33333389S8$S3S3SSsSSS 


3398:3  S5;;^3338S9;S2S;S3&8!9^99999:S^3 


39333SS«333S;S3^39933399«9^33£SS 


I 


3^939993839S38388339S3^:S889833 


8889S5^98!9I999938&3S3883!9I8S^$83S9 


I 


8g5^E:8^3g88:3;S^r2|i268e883S3388&888S 


388888;SS3d888&888898Si;3S8838888 


888?{SS8^C^{Sf3f2^S38888S388S53S??$83 


S3S88S882833888833S8888<8&828888 


I 


3SSS£2:333S8E:s38gSSSg2^|:3sS333S?$s3383^8 


gS8888€^S2S88^^?8&d8Se;3S{;!S!??§S83 


I 


8$eC&{!{!S8StSS3S&&8i!S?!?!!SSSS8&SSS 


S.( 


hi 


kfk 


II 


o  o 

^3 


00^ 


&& 


CO 


II 


II 


e  o 


r4Cico«ie<et»Q0eiQiHc« 


S;^ss;$:ss^S38sj»3S33t;333s3 


I 


i 


I 


BEPORT  OF  THE  CHIEF  SIONAL-OFFICEB. 


379 


I 


»< 
fli 

> 


M<^teeoo»<o<OrHoeo^*-4^rHoe*-4<Deiie*-4e«^eoo»i-i>aia 


I 


r"CQe^ooioeoooeie*-4*-4^ieeQt*oiOfHiHOoeo«o^^eooeiA 


fe>i-4t<-ioo^cQ<HM9fc«eoe^aki-49rHioao(e<DfHCoe«oeoe9toee 


04 


& 


a 


<«eoiHe*e9eQ<Dmo»ioiorH94io^cor*^^^e«^'<<<iH<Dieaorooai^ 


I 


I 


«eie«-4<aooi-i(D<DiocQe«<Dao<Hao<Dt«eiioeot«eo-4<i~iaooao 


») 
d 


I 


c 


"•I  «o  M  c«  c«  CO  CO  o  e«  00  o  00  ex  04  CO  CO  o  99  lO  CO  o  e  CO  CM  o  eo  e«  09  «*  CO  ■4< 


P 

Si 


oo(Dio^ioaooeQ'<#coee^oiot*t<-ot»iHioeiioaoo«HiOr4ae«eQ 


eo'4<r-ie«iHcqcoe<io-4<i-iia«4«-tc»f-t'4<O0»i-iao«*w»<DO«-toiHe>9ioe4 

^  »eo 


2isi^sll$^^t:si$<$^;j$!4«^^^«i^^2«^t$:j^;i 


I 

o 


et»io«oco«o^io«De9«oaDr"Ot«ioao<ooeqiAt*c**ot«eoio^i(» 


I 


r^oeoiHi-4^(0i-4t«<Deoeoe4A^^«oei^<D9or*'<<<c»eo^iHp-eii 


I 


roiOfHeoeoiot»oo»ioiou»ioc«^cQteaeqcou»ce^iOi<>akt«coiofe>ek 


3 


eaooe^r^e«iae«aoeoak«DaO'<#o<o<Deoi-(^iQi-4aooo»^eieoiOr4 


I 


eoe»r"tot*i-4C9eooiocot-cQioiocoi(»c«iotoeoieeeeo>nc«Aio 


»< 
fli 

> 


<Doo«D9«c9eao(0<Dor<-oc9t-cQ^ioe»iAoooeooc»e«fHc«ao 


eo  t-  o  o  le  lo  o  o»iorHaoioeot«c«eoM3w»ocqaat*ioioiot*iot><i»e» 


I 


o»»i-4ak^co9iocoA9et«ei^^eQiH«H«Hi-4fe>ot<-i-(0»fHeiOf^io 


09 


o 

•O 


00 


oo 

o 

So 


o* 

8 


It 


I 


.a 
>4 


«e'^t*iAiotocoo»ioiaAt«airor"t*iocoioioioeoiot<-toiotoa»fc*ot<- 


i 


^i-1<D»i0ne0fH»t«C0HQrHO9t««Heer4iH*^«HC0i^e0r*i0^iH^r-i 


4 


e 


iHMeo^ioer> 


»«S;:^S*^;i::SS&S3ScSSSSS»SS;S^S^SS 


4 


J: 


380 


BEPORT  OF  THE  CHIEF  SIONAL-OFFICEB. 


1 


8 


1 

1 

g 

o 

1  g 

1 

1" 

i 

s 

^ 

H 

^c 

n 

i 

£ 

:t 

15 

§ 

>l 

So 


I 


I 


•§ 
^ 


I 


I 


I 


I 


•2 

I 


I 


I 


i 

0 


e 

I 


3SSSSSS8S@S88SgSSSS8Sg6S&33S&SS 


Si 


SSSS8S8888S38SSSSS;S83SS3SSSSS3S3 


SgSSSSSSSS$SSS8S&S9S^3SSSSS3SS3 


I 


88s:sSSS88SSSaS88SSSSSS8383SSoS3SSS38 


9S999393S3S33S9^39;|I3399SS!999SS 


g!S3SSSS3SSS8So?3^^?^?S^^?SS3So88 


^S33:S9^SSS:i3S3S9!Sl!;9&;S3S9S;9^&3999 


■ 

I 


32£3S^^?€3SS!S^S3S8SSSSSg3S8S8^?8^S3 


8ScQeS^ee^M3S3«Seo893^3eS93Ancaeo^9S93 


^ 

^ 


8tg8S38l?SSSS8S{ii:S{!SSeseS8S& 


§$S;S^;S3S§S3SS3^^SSSS?SSSSSSSS§S§S:SSS§S33 


I 


;X3^SgS383l5g3238eSS332St^&S3S8&^2 


3333$33S;So399$S33g9!9l!;33S3;S32S3SS;S; 


I 


|!3SS333SS833?f5?8S&»83SS3S33SS3S3 


I 


3399S3So3SS:S93^^!3:;i^3S3393So^3333 


??^&?t^S3?3383fS^3l:88;::^S??E:^33£^ 


i 


^S&33@@@3S6?£8S88939IIS33S933SS889 


fi3S3So3SS3SSoSS5&3^?r2??^S:^?:;t^SgS?^g 


tsr:83??^§!3SS?S8338?;?r:SS!S8S3333^8 


SnteS5Soo3>SttQottt«F*o6w96S9AAOk8aoa6aoSSaoa6 


^3S8gS?^S3SSS?E:??s333^SS?g»g33333 


* 


I 


83S8SS€SSSSSS8S8SSSS35Ss;S88SS8S 

«  rH  rH  1^  «H  kH  1^  rH  r4  f-4  iH  >H  rH  iH  kH    t-l  »-«  ^H      ^H  fH 


I 


I 


I 


I 


a 


8| 


«-ie«eQ<4<ieec«ooO)9>HMM<«iA(et««o»o>H 


9>HMee<«iA(et««o»o>HMm^ia«Dt>aqaiQ«H 


So 


.a 

e 
a 

o 

i 

a 

a 

3 
a 

•a 

9 

a 

a 

I 


o 


a 

I 

e 
o 


be 

a 

1 

e 

s 

9 

'*• 

S 

•a 

s 


u 


BEPOBT  OF  THE  CHIEF  SIQNAL-OFFICEB. 


381 


a 

d 

•«« 
-^ 

o 

I.    ;3 
E    5 

i  s 


at 


I 


g 


^ 


I 


0« 


.5 


s 


m 


I 


I 


^ 


t 


e 


i 


j 


s 


9 


I 


I 


I 


I 


I 


I 


I 


I 


?38{!8F^8?SS2SeS6?:S3gSS£2SSc:888e3S»|S 


SSSSSSSS8SSs3SSSSE:SSSoS:So?3SSo383SSSoS 


S86&&S888SSS6eSS&S?^E^SE^SS?!?ES^ 


8888r:S8SSsSSSSS3gS::^SSt:?8SoS3S8SSSs3Ss: 


8S83^SgS2283S288S88S8&888388S8 


p!868^SSS^6^S^8SSSei333SS9E3s3S?S39ES^{S 


I       ;:3S9q:923g3388383;23;3^S83&39g3888 


6g?&38?S&8£!S5SgSS6?28?3S8S&8?[32^S^8 


S!SI988$33S$S«SSS^999$9933:S!S:99^!SI. 


g3S3SS8888S9S23Se3S2838&8:S33 


SS^933S8SS993SS93eS4:^833:3!89:S38$^9^ 


;S&g69^^93S8383S93388833S3838S@3 


SS;^S393S8939^S;39$332S3SS&S3S3^$ 


^^S62893:3&88&^8888&3838888838S3 


88;SS8388S94:SS863S3SS3839933SSS; 


l?S«882&SSSS8&326r:S^83633S88888S9 


8SE!88S882S86888333g?:8S38382336g 


^gSSSSSS8^3l^t:gS?^^g2?t:gsr:S8SSS?^SSSSSS£2S3S: 


f:?28?^&S:S?|2^S3Sp:iS?^^^S8388SS3E:t:^6S 


SSsS3&SS&S38833&S8So8?S2r:SSE: 


ak4D|«oot»tOAao 


S38! 


33S88SS8SSS5S&&£SS3SSS3SSSS3SoS8s2 


S!:?SSE:tep!f!|:$S2SSS^SSSSS3?tSSSSS;^|Sf!?Sii^!£^r:?E:SS 


SS^3S38383S338S83SSSSS33S33SSS8SS 


*>4C«co^iO«or-aeei 


ce 


o  o 


ss 


i 


^ 


So  to 


lii 


hi 


09 


h% 


hi 


s 

8 


S:^SS;:i;^S^S^8sJS3Si^^SS^38^3^       &^ 


382 


BEPOST  OF  THE  CHIEF  SIGNAL-OFFICEB. 


i 


4 

a 


S99SSSS3&2S9SSSS&SSf2&SS93SSSS 


9S^ 


i 


s 


;3!S99I$S$99S&S^SS9$SS9SS2S9S^SS9SS 


I 


I 


I 


I 


I 


I 


I 


^ 

d 


8^S5S5t!:;SSS8SSS^gSg3SS?r3??S3SSS?8^r2SS? 


:;!99^S3:3qiSgS$SSSS8SS9SS99SS^939S 


I 


r3S:S!SS!!8S;S885SS836::!!!P9&388SS&28 


II 


lA 


I 


Ok 
o 


9S&e2S3S;SS;SSS99S9^99$99993$SSS9S3 


SSS8SSSSS;SSS8S£SSS6S8?£:r!S8SS822 


S9^$SSSSS^SS3SoS8&;;S»8S!!SS$S93SS; 


I 


SSSS;SS9$9:3SSSSI3^SS:3SSSSSS&!SSSS8 


o  o 


%i 


i 

» 


g^s:SS^^^SS?:3S^SSS2$S:8SS^SSS^ISS^SS8SS3^S 


s 


8^SS3§^SS79:SS99&$9SS:S$99S93$9SS9S 


00  OB 


82^9SS1S^^SSS3g§SSSSS!S$S^^SiS^^S^?S;CS8SS^;S^2(S9 


t;3g9Ss;;s3$ss3:;3:$99S{;!;ss3S3as38:38 


C4 


SSS39S:$^^S^^9SSS999^99S3S3:;!9SS9S^SSS8^SS 


SgS^:SS&SSSS3SS;3S3SS$$:SSSg^^SS9 


lal 


SS^!S^$$S999$!SS;3SSS8S8^^:;:;;$^9^^S3SS 


9e3SigSS8S8eS8888S8S:S88{:88SSSS3S 


1$ 


&S8SSS93SS«3&SSS!«!Si9&3SS2S393%S 


I 


SSSsSS8SSSS^?8S38^g!L»3SSSS?:^{Sg288888 


o  o' 


s 


3@333SS^33@8@888^S;S«833S3^^$98S 


^^1  1^^  ^^1  1P^  ^^1  ^^^ 


1^ 


I 


S338!:^?^;53883&&33& 


ackoSbdOQOwSwSoaioSaoSS 


8| 


a 


s 


I 


O 

« 


BEPOBT  OF  THE  CHIEF  SIGNAL-OFFICEB. 


383 


•8 

I 

a 
o 

S 

91 

I 


g 


9 

Ha 


0« 


;4 


I 


^ 


I 


I 


I 


I 


i 

i 


^ 


^ 

•^ 


e 


t:[^??88@3$8dfS  :g2E^gS?f2^ 


SS8338SeS3S8SSS&SS33S 


s 


89 


3SS 


8?&Sa8888S;2p!d??^{S88S&S8SgSS2? 


SB  9  S3  8  P  PS  00  8  r*  00  S  3  S  8  9  S  S  00  dS  oD  OQ  8  5  q5  A 


89qi9038SSS&88&3888^8i^S8S3Sa:8Sld 


l*(*P888c>*888w8(*r»883Bo8aoB88w888c*88 


988!9I&33SS$SS9&38?SS899 


9939$3;;i8 


I 


SS$S32SSs^}St:c^r:SS88IS{^s28?88S£2S83{:SS88Se 


^S88S893S^S99889IIS93S!9I9^3S89;$83 


I 


68d6gS£?{38888^Sd^«!8SSSt:t:@888l508 


a38SSIS88899^S;i8S;988;SS83S8S9!o8S88SS 


88^89^^«8SS8S8S88^8S^e8&^&^E!l?8?E^ 


S58SS!7SS;39989S338gS3&&»;it8889S98a^i; 


838{S&?3888e888e^?S?t:;^?g88888S933 


S9Ss?88988S9S3S81l83aS8888V:!S88s3S^S 


g88888il5??888?f!S:SS8S5|SS(^?:gSS8fSE:SS38 


8?!S8S8886888cl8^3S8S8&:<?88S98883d 


S8S8{^6S53S8SSSS88S2SS?SSSfES?{:!8Sa3So$8 


p!S!^^F^8f3p!gfS82S|£f!?86SS888^8888388 


S8SS€SSS?ggS8SgSSSS88885S8aiS8a88 


88S8&83r:888Sf!:(S:?!?i:?8?E:!SII^??888f!? 


S8g&^SSS3SSSS8&S^8S8SSSSSS8SS8S 


88i;888S38a 


8888888333 


i-i0«M^ie«t>e»»o«^«9o«^iA«c«aDASrJ 


ssss;!SS&s3Sias:s2$»SKSS8s 


I 


I 


& 


o 


I 


h 


h 


a 


1 


I 


I 


5 

o 
o 


I 

I 

I 

§ 

I 

1 


8 

B 

a 


9 


384 


REPORT  OF  THE   CHIEF  SIGNAL-OFFICER. 


a 

a 
o 
o 

-s   S 

I    eT 

I*   « 
I    i^ 

*•     pq 

i   ^ 


i 


9 


^ 
^ 


SS?S!i838S386C{!t:{!?{!e@t!e66Si!E:s:s:S 


(sSoiSvAwSSwfOoooSSacSoiSwflkoSakSSSSSSS 


i 


6«28SS8SeSSS6&9686S3St:?!{S?g88S^»^ 


:3 


00  ob  aoE*adQ9fldt»wv«^QeQbQr*flB  S  OB  60  SB  OboBqS  w  w  »  00  00  ot  O  tt 


S8S993S@Se3SSS38d88c:^868S2&£3SS 


^t*vSfc*Hfc•vaB^•^«SPr•38w8SB8a3^t•c«aSaoSSt•9 


S^:S;t93SS3SS8S2g3S998SS38SSSSSS2S 


5 


?l?88{:^S?c^^StS8{:SS3??8^l?{:S3S?SggS5i:S^ 


I 


8SS!S3S^9^So8S^9S9S38S8S9;;29^So9 


$S998e88S«9S88888C?e8SSeSSS8 


{;8SSS!$«!3S9t3«!S$a8888393883S9«3«3 


8S«!;93a4&&e8S93S38888SS88?2SSS:S 


1^ 


zi 


fii 


k^ 


€9 


CO  to 


&R. 


S 

IS 


I 

M 

H 

13 


Sq 


I 


• 


I 
I 


I 


I 


SSS3S9S8S938l;S9;SSS833SS85;3S3S999 


9^88€9S3^888888{:ESg2|S88C^82ld38S3$S 


&S^999&9Sli^SSS9S88983889^9^q;9SsS«8 


»< 
> 


2!:^8&8SS89$28?eSSS|S?g3S!&8SS888CS$S 


&88&li;SglSSS&8S888e&SS;3S9938&S8S3 


I 


3eS^SS^f2{:8SSsr:888sSSS&&Sg888g3Se^r:S8 


i 


I 


S?888p!88{:S^8?g?i2SSSIgSS8^88^8S3  : 


SSgSSS588Ss888sS88S8S:S8SS|S8{:88&&SSo8  : 


fi:??^&l&(S?:E>gF!SS|Sc::868&888^8g8s::?£:s:?^ 


I 


SoftSSSASwCftwKSdSBteSSSaowflfeaSKSsdkookcSakS 


I 


S2£SS^St:3????S^plSS^f:?l?SS3g8:^^S!g:r2SSt: 


88SS8SSSSSSS8S8S2SSS83S88SdSSSSSSS;8 


hi 


CO 


8§ 


§1 


Is 


hi 


e 


fHe«m<4<ioei«ooekei-'e«e9'<«<to«r-«eo 


S;;;$3S;!;:5S^SS8fjS}82(SSS;gSS823 


§ 


I 


B^>OBT  OF  THE  OXOBF  SiaNAI/-OrnCER. 


38S 


1 
I 

1 


i 
1 

ft 


^ 


S5 


0 


I 


■g 
^ 


I 


r 


I 


I 


I 


i 


0 


1 


25  SIG 


i       &a3t99$SS3;3ta9»8$9SS8S9S9S$S9 


S 


38MS82SE:{SSSM$88?63?8838SfS^dSS&S 


888«8sS88SS8889888Sa88lSS99989S;SS 


88&88938dS888288M3388Sd8SSIS8Sg 


88839838s«98888M88t;888S89&SSSS3 


I 


80888333888998^88839^828&S;2SS;{ 


8S83S88:::!;S88SSS;a8SS838Ss88899S388^S{ 


I 


8S$8889S2C888^83S88838e882SSS9!;^S 


I 


ASs388;^3d3;;:8S:398S8888S::::::S88S8 


8S$399S888a3S8S889938S88;S^998 


•••«7'^*saa855-''assasaaaa8888a888s; 


S8£3S8E)8Ss88;iid88;38888888«89S8SoS5898 


SS;S»«*;:l8888t;8888888«8S'^9;?9d«:i3*^ 


V 
i 


88888888^898999888«8&l;8388SS;8£:S 


S888888888388888888S»38:^9S9^77* 


I 


8988888899S88888s3;;i88lit588S8SS8SS 


i 


I 


888888S98S58&ft888atSS88S8lo888siS:S^ 


889883SS&e38998886S&SS33^a88883 


8S998888;tS988888889!SISS3;S88S9Sl; 


t:88SIS6&8fiK8s:888988&;3fK8S&S88S8S9 


98889888KS8338S38SS^889^:rS53«9s?9 


{!S8i:!t:SSSa8888888888eS{:tS8SS2882S8Sr: 


i 


89988S^S83&:33898S&8S8^2&399S988 


08SS88888888e8ISf28{!S88888SS2SS8SS&8 


(((•■•••••••••••••••••••••••••« 


s^^aasaa&aaatiRDitasKXASs 


§1 


ki 


%i 


|g 


1^ 


o 
e  o' 
SS 


hi 


lii 


h's 


1^ 


1^ 


4 


886 


BBFOBT  OF  THE  CHIEF  8I0NAL-0FFI0EB. 


I 


4 


I 


«    o 

S  ti 

9       «3 


I 


^ 


o6 
So 


g 


3 


I 


I 


! 


■ 

I 


i 


I 


I 


I 


I 


! 


I 


I 


I 


^933dS8388388SdSSS30SSS;?83&383 


I 


I 


a 


I 


S 


I 


s 


9 


SSSS833S3SS3333339&d993S888399sS 


I    I    t:s83sSS8S{S88a8SS8{SS58Sc:^|58S&S;8SS^S2r: 


9339933SSS3S9qi99983^»£3399953 


I    I   SSS88{3gSSSs82SS9g838888S386?Sg8s^t:33 


8899399S5a99;t9SSSS3993^S3;|l^93999 


&86&38&S88888?SSS^88?88S3888&3^S8 


SSs8:39&^9S8893$993d3;;l39:93:t9S8 


S38838^58&88638883S8S88S&C3S 


aS;S;2(3899;;988893^98&to&$9^:tS58$^^:sl 


3933S&888«3S&638S&338S8d3SS8So28C 


393S8S;3{s8S8S389^399S9q:;i!&&38S8SSoS3 


&S3338S&888d8S888S8S33g3S£9823S 


8898»^«»888839MS98fe9!s88!S83S 


8e3;3888{:SSSfS&3;S8^88888C88888888 


l;3988S&SS339;|l989^t889$$89S9t58S3 


82:?S83888SDS8;:8SSC:SSi(SSS!8SS^  21^86388 


8SS8C&;333&39838338883SISI98338:33 


I       8S88§8SS§SSl:s88888888SSE:?S8SsSSo8 


S8&3338i533S83888888383e38S383SS 


8888SS;S88S;88888SS;8SSS3S8S:8838S83 

^^  ^^  ^^  ^^  ip^ 


3g8&8835;88e8S88g!88888fe88e388683 


8S;sS88sSS;8§888SI$8S;aS8a8S88S;S8S8S8 


Me«M^ioiDr««eo»o 


s:3as?;sss;?;38sS882S»8t;8a8 


O   A 

3SS 


o 

.  » 

to 


I 


hh 


ri 


hi 


CO 


%% 


&I 


II' 


l§i 


1^ 


o  o 


^  r 


BBPOST  OP  THE   CHIEF   flIGNAL-OFKIOEB. 


887 


a 

0 
O 

§  »■ 


1 


5 
^ 


-  2 

i  S 

i    H 

3  ^ 
1  * 


I 


g 


i 


to 


S$SSS$9^S^SSS!SSd^SS'SS@SS3S&^gii 


i 


^ 

^ 


lA  »A        iti 


lA       iO 


O        lOiO 


K) 


I      ss;^ss^^S6Ss^t?!S^$^ss^9S;s;:s^;S3Ss3SSSsssi 


•O        lO 


•o     too 


S&3t$tg^S8S^9S2$«^:sS&S?r!SS^^S?^SSSSSScS 


I. 


4 


£ 


I 


i 


i 


I 


I 


I 


a 

^ 


J5» 


I 


tO  lO        tO  lO 


•O  to  lO 


to  to 


t$99<«;9^ti9S$S$^'^^9SSSS^@32S:gSS9 


lO  tn         to         lOto  m     to         to 


lO  to  lO  lO  lO 


tO 


lO  >0       to  U)  lO 


^&S6;^?S:S9^4l$9SS$9^:$^:Sl$;^:J9SsiS9S9S$ 


tO        to  to  to  lOtO 


•OtOtftiO  lOiOiO  lOlO  iO 


iO       lO  tO  too  to  »0 


lA  O  lO  tO 


to 


WdtO  9 


8IS5;a!5»*«*^SflSoaa88?S8S5S;gS5JS5S^S5SaS53S 


lOtOiOtOiOtA  lOtAlO 


8988!SS?^S!it;<9^t$«^8;S^:3^tS:S^^si|S^99SS§SS 


o 


to   to  tO      to      to   tA 


iO 


sis^ss!(^$o§?^s;2;s$89SSi:;;;;^8S:J99;i9^::so^8S 


to  to 


to 


•O   lA  tO  tO 


^^^tSI89tiS^98S89S^€r^s3^S98$^$9S$^8 


lA  tO  tA   lA  lA  tQ   lO 


tO 


•O  lO  tA  lO  tO 


8t;9SS^i^ss^s?^s^;;j;3{9$9^sss;^;;?;;^:^^94issia 


lo  to       «     toie    to 

S888SS?88^:StSIS8888^S999s^8S8S'SS9SS 


lAtA  tA~  tAtA       lAiA  tO        lOtAtAtOtOtOtOlO  tO 


i 


tA 


■o     to     to 


?er:S:?38e8&8@8Sr;r:88'?^t:^5;Sf:^@^8:^$Si 


J 

^ 


to 


o 


lOiA       to  to  IO 


C^8S;8888S;SS888&88&'SS:!fS^9'3SS;C&SS 


So{r^?E:888?SS;::?p»S383?88;^?^SSSS3SSS5S 


lOiOtO       iO  lOiO       lO 

>-4oo$Qeee!ie>«Dadio 


to 


8&8&e8^8f!S88^^33S888S8^? 


oweo 


lA       ^  lO        to 


lOiOiO       lOiC 


P>t*Q6ooSoSSSSSSoQ6aoa6a6a6uOco8wAwQoaoaoaOOkAdb  " 


leto 

OCA 


lOtO      to 


•OtOiO       tOiOMStOlO  to  to  lO  to 

^rfJt-  ._     _     -- 


Sf2eiJ8^SS??^5^8^S^^'^^^^^^^'^^^^^=*^ 


•A  tO  M)iOtOtO  lO       lA       lO  to 

SS90WwSaoo5aS2SaDS6Sa6AA3o59c<>6ovooaoSSSA         oo. 


^ 

^ 


iHe9co««o«»*3e0ft 


lg 


^1 


•o« 


li 


■o»- 


i 

I 


•ot* 


%i 


4 

I 


tO« 


iti 


II 


! 


888 


KEPOBT  OF  THB   GHIBF  SIGNAIi-OTFIOIR. 


I 
I 

1 


s 


I     s^^aesss 


ssssssass 


S8SSS2S8iS9S8886SS& 


aC2C8S8&3SfS83S8388SS 

r-^mw^f-t       t^  1-^  ^  ^4  1-m  r^  v^ 


I 


88999S8S8SS88S;38S9^898$^8S8S:S88 


I 


3SS;8«6&8S888888Sg8Sief3t:SS8S83S«8 


28268388&8l$^888«^S8S9968;S88888 


1 


?t:88888{SSSSS8«8;seg«;S8S38S8SS83S838 


€9 


9988S999989;S82822888SS8&SS;S898SS 


5 


S888888C888^?^8S8f:!t:8?s:8£S8^8686 


88S8S;S8C]8SSS8888S8S8 


88^88888$8888S&8S3f28£ 


SS;88888 


888^^853 


I 


«8;3S8a88t;882(88S88888lS888S^8888a 


I       888S88888888888888888888S8888&8 


■ 

I 


I 


P^ 


I 


i4 


{JSJ8SSSS&8888888!o3 


ri 
d 


6S8&86^8Sf28$SSC886€ 


888SiS8SJ83a2(2S 


886888;S8S833 


Ss888S;88S5S;88338S3888SiS;8S;89888Ss3 


8SSs:?S{Sf:fsS{sss68f:ssc58f:s:gc2SSS3S58888 


3S$S8^8^9888^SSS889S98i5889{o883SSS8 


I 


88S88888S888888l!Er88|i8{SSr:S?t:S!E!88 


I 


88&888888SSe8&8SS3S888^8;ilS9t833 


I       §|g|88883§8S8888§8S888SSS8888S8 


I 


SS81I 


I 


t 

►» 


8&se 


^ 

^ 


f-iff«M-4iio»»*ao«kew 


88?S^8883 


8888S888 


898389388 


s;:assss&sa88na;(88t;8888 


I 


I 


I 


h 


9, 


I 


I 

a 

o 

s 

o 
o 


i 

4 


I 


IS 

i? 


I 

g 


I 

a 

9 

a 

3 
a 

9 

I 

5 


I 

I 

« 


RSPOBT  OF  THE  CHIEF  SIGHAL-OFFICEB. 


889 


•8 

g 


5   ^ 

11 


i 

I 


I 


I 


I 


I 


I 


!g88S88ee&sa8sess8s^S8«8esse3g2i2s^ 


t«r» 


S882SS38868C!?sS888eses38SSS8SSSo3 


u 


g8888888e88e3S3968S8e88S?S3S&8S6 


I 


{!8«t:t!SSS88988«6«P(!|:e88(!3S«S33SS 


^1 


I 


3:S8998$^^868lSd8SS9$&8Se$S8888S 


H 


8e88888S8988S8t!8S89S88SKSSS;!t:i 


1^1 


89Z«398S88S88S9!9899«9$8&!S$S8SS8 


I 


S8C^288{!fSr!S8«38l:88^8^2!lfS8g3S8^8?&Sg 


98838888$98{38^999^SSS83rsS:Slq:SSS$ 


I 


88:$3S88&988:38s39888^8g^8€S8S3 


688882^2$  ?}8$82^89SeSSS!gS:^:;;!!SS999$tSS^ 


SS9899S98^S888e8S888688$888S828 


hi 


c« 


l§ 


%i 


i 


i 


I 


I 


I 


i 


^ 


t 

►» 


;4 


S?^S9^3882S888;l!998899$i;:^3SS$!SS9^9;;:8 


99888c^S898&8f3S8?f!88^?88SSSSSSS9 


t5S99^;i?8;SS9;itls8;«SS83;fr8988S:S9:<:<$9S 


S888c2«8S3S3883^F^«3fS$g88&8g888S889 


388888&3SS8&SSSSS88Se8:3$9S8S;g{B83 


I 


^ 


SSS8£Sr:S!6fSS?S{!8«:(38888868S^g!gS38l!&^SS5; 


?888»{^8Sd8S!;S8^8c:!88883SSS^g888 


8BSS899>waoF>SoDli6wo6aoSS^vrar>r>t<>eooodDC>*t>>b«oo 


ej3?p!p!eses:peepgggs8gfe88s?g2pgspeg 


00  oodoBodBwwOldl  a.cb  dSttooaSoOBoOwooSoaoocSaoflDaowOaSS 


PP2£c!f3P&88PPP8ep??PP?PPPPc:cr:PPPP 


I 


BobtnSBwSDaDSdbOwSsOAwSaDwdEc^wdkAoSBlASSs 


II 


in 


&^ 


liH 


hi 


hi 


a 

o 


.1 


390 


BKPOBT  OF  THB  OHIBF  SIOHAIi-OFrUnO. 


i 

Ha 


9;«!$9£eSSSS6S^$98SS8g^8SS888SS9 


i 


8&{:e882&&28{:t:Sae88S88S2S3fiSt:tS 


hi 


I 


«886S:ftS5;S99S$8SSt588;S99»99^99SsS9 


I 


S8eee88t:ti8t:et:8f!88(Se882s:|!S86SS88 


hi 


88S«S88«li»&88«»S;8Si«888aS98889S 


I 


8Ss:{32S886S8&&9«9$9&C8^S8?88888S 


II 


8IS88glSa;SiSS;sSS8&&SS89li99;SS9S8at58SS 


I 


988«8S993«328888ea88888&SSS9SSS 


II 


& 


8888S8«8SS888t«8a8aa«SSSSS88S 


I 


39289«888«89«!3l8S88988aii$SSS9 


II 


1 


I   M  I   I   I 


I 


a8S8&898S389989&888388$99889889 


&^ 


I 


!S«$88389S8&a8%8S9889889999S88SS 


II 


g 


I 


9 


S;a&8&88a8aK8a3888t«8£H88SSa8!;SaS 


i 


8a9988838&&^9988SS8998SSS^a$99 


I 


a3»t:8aa8as«st:»i(a8a&88&89!;a38S8a 


I 


(^886S8e3S{Si:8£&3888gf:g888S8&!;9^;SS 


!• 


a8828a&88%998&$4888a8asaS««$:8tS 


88888{t{!888i:S&8eSS88S:se8SSi:S8?r! 


II 


II 


o  o 


$89S^8^!9I883^S88:S888894I!8I99;[!8^298 


I 


aBS8SS888S3S888SS888fi588SDS^?;S88&S 


I 


SsS8988^a9d8a88888tse8686S8SS92;(;9 


I       S£S&838s88S8882288S68Sgfi2S8^8SSS8 


e 


U 


h% 


a 


r«C4M^<A4Dk*«0< 


'S8aasassaaa8aRS88t:8a88 


II 


BBPOBX  OF  TBB  CHIEF  SIGNAIj-OFFIOBIL 


391 


1 
I 

1 

h 

S   ^ 
§    ^ 

"S    § 

r 


g 


I 


I 


1 

^ 


I 


I 


I 


I 


I 


1 


•& 

•^ 


I 


I       ££8SS9S8S89esS89SlS^SS8SS3eSSS22 


eS888688888^SSe888S5e{S8^^$SfSSSSS 


99882SSSeS9:t888989»^e998SSS:gSsS 


I 


8&888S^f!«SeS«e888^SSS8e8862??S@g 


S5S88IS8898888999«9^^9^«9:$S8S899 


9929998288SSS88S988S888&8&gSS8 


9(S$883S^88888S88888S8l^8SSSSS9$te{S 


I 


8898999S8&98888$988^$88S8^$89S$ 


^ 


88S888388SiS3:S88R88SS888teS8SSS3 


8SiS<898^:t4:889888;S«8S5«9S$9398 


SS8SSSS;:»88888ISSSSS8888*-*88S5£;;:SS 


8$899SaS9S9$$898889SS$^S8$l;9£;8S 


I 


8X88938t5888S38898883S8SSSSS8SS8S 


8898&1&9899998882X^8X9^998999$99 


^9999SS(9848tiS8^S:$88Si88S^89S^^SSS 


I 


S8SS6&88889S9SSS8&;ii3q!38S8SS889 


ooioibio 


"3B     35T5         5S     iS" 


6i889^;S<2J88S9989998$^9^:i99S5S5Ss^9 


I 


SSSef!88888888888S8888sS8&?38:^8SesS 


I 


ra      «*/ 


88fli88888&:i888888tfSS:iS^358y8^^£ 


&Sf!f!Sf:8e8{S|!{SSieSSt:i:88S8g?|!^t:88;: 


S 


iO«0 


meeauc4 


8^8888e68^<8«i88l588<lf<8^£lf  588^88 


ce£t:8gi:fS|!:fSSSSt:fS£S2SS283t:|:CSSSfSiS8?3S2S?8^SE: 


*o 


•u 


8888888888888S88^li888ls8&888888S 


I 


8l^f!8SS8SSi;2ef!fSe8f:i:|SeCS2!f!e:{:&t:8S{:?P!2|S 


''•'•^•^•'•••gassssss;sfiasaaaa8«5a8as 


09 


I& 


II 


II 


II 


II 


1^ 


II 


t« 


II 


too 


M 


II 


a 
8 


i 

Bl 

1 

KPOl 

T  OF  THB  oaar  awaAi^-orwtawm, 

*tl 

8::?:)E!:e88E:t:stssss88a»88;!ei:s8ZE; 

1 

SS88S88388SI188S3S83888SS88798S8 

li 

<«X8t:988S888SSS83SB8SSI!iSB8fee8S!! 

d 

5. 

88flt;888l88I:88&3S8888SS93888«3S 

kl 

8S88S8ac&9>&98«8c:88BI!Va8beSi!8e 

1 

8s8aaa8«S8BS88;Xti8883C38B88SSS!; 

il 

1 

8g88Sa88SSSSSBSSS&8C88S38fS33SS 

1 

1 

ss-aaasflsasB&asKRaaanaaEisasc  i  \ 

il 

aS3SS98B8BSac88a89888Xaa8383  :  ; 

1 

s"i-s"asaas-sas=asaa-s=32aas:s 

il 

a5BS8"aa88ai;aa98»8«88aa£S8X?)sa 

j 

■-ssaasx-sasxsaRRai&sssaaisi^Baass 

li 

a 

z8&8xs;ax858»8aB8aaeB8s»ssas8i:: 

1 

ssasissaa-RRaaaa&BaBaBRSxass'-"- 

i 

il 

«8Z8a8888S8S83S8aX;8888S8SS£:SS 

- 

asBsaasaaaacsaaaaacaRsssassaafia 

li 

i 

8e88a38eSB8833S&S8«88888BS38$Z3 

1 

^ 

3338X8ax8ES8t!888aatt888983a3a38 

B^ 

PSBSE!a8?C!888SPS88I!3i:8esS83&8at: 

! 

asXB88SS83X88S88S8XS8SSS8i3sa8E:8 

tl 

sassssaaesBssssMssafscssssssasa 

i 

1 

ssscRSZBaBBsessxxsssxasssszasae 

il 

1 

[:t!a8B8S8si!t!88ss88e6!:aRaa8asas8B 

1 

1 

I 

j 

BEPOBT  or  THS  CHIEF  SIONAL-OFPICCB. 


»93 


1 

I 
§ 


i 


if  n 

Is' 

1  ^ 

8   ^ 


3 


8 


• 

9 


I 


t 
t 


3 


I 


I 


I 


I 


3 


i 


I 


i 


I 


I 


i 


I 


94 


t 


I 


eSof 

Jl 


too 

oiei 


«d<oo«dioo  oiAoeiAoioooioo  ooioe  o  id'd  o  o  o  o 

""     jmri_j7JLlTi XI 


iOooooootoooooooooiAotntooiaoooeoie 

iHriWri^iH        rjl  r^iH    ,  '^ '^  »H  r^  »  N  iH  «  *  •• 


OOOOOiAOOOOOOOOOOOOOOtn^OOOOOOlQi 

JlTmltnli_Li.  iTTii     7 1^771??  1^" 


OiO'OOtOOOOiAOOOOOlOOOtQOOOOOOOeOO^iOA 


.Li 


UJJJLIJL 


oooomiooooooooioiaoioooeooooioooiootoo 

r_i77  1 1  i_i  i77?77  77 —      7ii    i 


OOiOOOOOOOOOi/aOOiOiOOOOtOtOOOOOOOi 


OtOiOOOOOOOOOOOiOOiOOOOOOiAOOOOOmAiA 
CSI  r1        r-  i^iHN^H  r-1       M  i-t  rH  iH  fH  H  #4  rl  M    . 


00i<)0  iOOiOOOOKdOOOOOOOlOOOOOiAOO  la  OO  O 


lo  lO  lo  o  o  ^  la  oooooooooioiQooiOoiOiO«aoooooo 


•oiooiooiooooiaiooooooootooooiootoeoiooo 


OOiOOOOOOOOOOOOOOOOOibiAOOOO«9<000 


•0  9  0  O9OOi0i0Oi0iAOi0i0S>OOi0OOOi0O<di0Ot0i0iai6 


OtOiOOOiOOOtOOOOOOiO  *0  O  O  O  O  O  O  O  O  O  O  d^e  9iO  ^~ 


OOiOOeOOOiOOOOOOOiOOOOOOiQOiAiOOOOOOA 


i»«$^dglsi«4«d«gaitfiis<g!sits^ai^&{i^di«r 


I 


I 


«. 


I 


tk 


I 


^ 
^ 


v^MW^IiiOIOf 


<^«sdaa;ts':!it;^^^s$s)a2i^8s;sias;s 


a 


394 


BKPOBT  OF  THB  OHIBF  SIQHAL-OFnCCB. 


I 


I  § 


i 


^ 


i 


I 


t 


I 


r 

9 


I 


I 


I 


I 


I 


e 

e 

t 


a 


&&8S88^S8£;:S&S8SSS^S&S^{:S8{S?:2S{S^? 


s 


3SSSS3SSSS8SSS38SSSS883SS2&SS& 

f4  w^i^r^  m^  t^       »^»i**S»^»^*S»^»^r^»^r<»^»^ 


^ 
S 


8S888888888S8S8S8S38S23S83882S3 


SSS:S33SSS38S3SSSSSSSSSS3SS:§S3382 


&3S8S3SSS3&8339S9983$^9SSSS383 


33cS388SSe333S3e:SS3?^388^3SS3SoSiSS 


9;S:9q:q:9SS:$$399323SS33332S33s3:$S3 


I 


^g5?t!:SsSS83^£3333cSS^3SSoS2S 


83S?23?:3S8&8g^&3^S:^i:SS833S^?£8 


« 


I 


3:S2323£3S3888S8?S383&S:t:883^t^&25^ 


s 


« 


833S3S&3S?£:2:2:83S3383333S3&g:gS33 

« 


S9933$$$^$9^$9 


lor^toiot- 


:S^99^933g833S 


^C33333333S3S83383333&&3S33&S33 


3S3S;33S3S;S8SeSSet:£S33336363sS3S8CS^88 


t3£!ESS^SSS2tS?tSSSSS^88SS38&&r238$883888 


I 


333SS3S3SSSSSSSS3SSSSSS3S;S33§SS 

w^rHrt       r-l  f-l  f^  w^  f^  r-l  ^  v^rH       r-it-J  i^i^       r-l       «H 


^ki>So8ow2oa(aoci6aofi5i>aDaoaoaoSw 


33§3&SS::S3333;:lS&3§SS3S?SSSSSSgS 


I  ^siiss^sssssssssssssssssssascs 


I 


I 


I 


I 


t*t» 


3S3S$SS33S8^83SS»SqS3S^S3$§8§l§S 


h 


a 


^C«««^u»«t:«o;3;j«jc3;;^;^<^^S99*4a||^|gj;S;2^g{gS 


II 


U3 


§ 

Is 

I 

21 


la 


it 

©«♦ 

& 

4 


"S 


1 

I 

9 

a 


BEPOBT  OF  THE  CHIEF  SIQNAL-OFFICEB. 


895 


STATION  STATISTICS. 
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SUUemetit  thowing  how  many  timet  the  wind  wm  observed  blowing  from  the  eUikt  oardinal 
points  of  iKe  oomptus  during  eaeh  month  and  aeaaon  of  t^  year  ending  June  30, 1878,  com- 
piled from  tiie  local  oheervtMone  taken  at  theeeeeral  etatione  of  ooeervations  at  7  a.  m.,  2 
p.  m,y  and  9p,  m.  (local  time). 
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16 

10 

15 

9 

8 

6 

13 

6 

10 

18 

10 

18 

83 

44 

82 

25 

N.E. 

2 

1 

4 

4 

0 

1 

0 

0 

4 

8 

9 

3 

16 

6 

8 

1 

Calm. 

0 

2 

8 

1 

4 

1 

3 

8 

9 

6 

8 

5 

17 

7 

13 

7 

Blank. 

N. 

N.W. 

W. 

aw. 

a 

aB. 

B. 
N.  B. 
Calm. 
Blank. 

K. 

0 

0 

0 

0 

1 

84 

2 

0 

2 

14 

4 

4 

82 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 
40 
2 
1 
8 
32 
1 
0 
7 
0 

1 

27 

2 

1 
8 

85 
8 
1 

20 
0 

4 
24 
2 
0 
6 
27 
5 
1 

21 
0 

Fork  Sallys,  Bak-t . . . .  n 

, 

9 

11 

13 

13 

25 

10 

11 

15 

6 

7 

6 

4 

18 

24 

51 

86 

N.W. 

5 

7 

4 

8 

8 

16 

19 

10 

5 

6 

0 

2 

11 

14 

20 

45 

W. 

1 

6 

4 

3 

7 

2 

6 

9 

8 

0 

1 

3 

9 

9 

14 

17 

a  w. 

5 

6 

5 

0 

8 

6 

8 

5 

10 

17 

5 

7 

82 

17 

8 

18 

GmlTeston,  Tex 

a 

13 

5 

17 

11 

10 

8 

16 

19 

18 

22 

88 

46 

78 

64 

88 

38 

aB. 

33 

31 

25 

29 

11 

16 

11 

11 

22 

27 

29 

1» 

78 

88 

85 

88 

B. 

14 

16 

11 

21 

12 

85 

12 

11 

12 

8 

8 

4 

28 

84 

44 

58 

N.  B. 

13 

11 

10 

8 

13 

6 

9 

4 

11 

8 

7 

5 

26 

29 

81 

19 

Calm. 

0 

2 

I 

0 

1 

0 

1 

0 

1 

0 

0 

0 

1 

2 

2 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

0 

*  Local  oTisexrationfl  commenced  Angnat  9, 1877.  and  diacontinned  April  10, 1878.    t  Local  olwerralloiia 
oommenoed  July  9, 1877,  and  diacontinaed  April  10, 1878.    t  Station  closed  October  81, 1877. 
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StatemeiU  thowmg  how  many  times  ihe  wind  was  observed  blowing,  ^.— Oontinued. 


Stallon. 

Wind. 

3 

0 

6 

1 

0 

1 

8 

1 

15 

1 

7 

1 

13 

• 

1 
6 

8 

t 

2 

1 

7 

• 

1 

19 

17 

i 
1 

28 

• 

B 

d 

18 

1 

N. 

26 

N.W. 

16 

20 

12 

17 

1 

8 

9 

4 

11 

12 

23 

12 

46 

48 

30 

21 

W. 

13 

10 

2 

9 

17 

9 

10 

8 

8 

18 

10 

18 

81 

86 

28 

27 

s.  w. 

20 

29 

18 

17 

9 

14 

13 

14 

15 

11 

17 

10 

48 

59 

44 

41 

a 

16 

5 

18 

14 

12 

11 

14 

11 

5 

10 

8 

18 

28 

34 

44 

36 

Gnoid  H»T«n,  HIgIi.  .  < 

S.E. 

5 

8 

8 

4 

14 

16 

14 

11 

18 

16 

9 

3 

48 

16 

26 

41 

B. 

10 

0 

4 

15 

8 

11 

13 

16 

9 

9 

8 

10 

26 

20 

27 

40 

N.  B. 

4 

6 

13 

14 

13 

13 

4 

9 

16 

16 

8 

5 

40 

15 

40 

26 

Cahn. 

6 

9 

15 

0 

1 

4 

3 

5 

8 

1 

8 

5 

7 

20 

16 

12 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
10 

0 

0 

0 

0 

0 

7 

10 

7 

8 

7 

9 

5 

12 

5 

7 

10 

22 

27 

22 

26 

N.W. 

6 

13 

6 

8 

8 

5 

14 

17 

18 

17 

10 

11 

45 

80 

22 

36 

W. 

9 

9 

4 

11 

16 

10 

15 

4 

,11 

12 

24 

10 

47 

28 

31 

29 

S.W. 

10 

7 

15 

9 

12 

13 

12 

6 

7 

13 

11 

13 

81 

39 

86 

31 

a 

10 

5 

7 

20 

18 

22 

12 

10 

14 

7 

8 

10 

29 

25 

40 

44 

IsdiaDftpolis,  Ind  — 

S.  B. 

12 

5 

8 

14 

9 

14 

10 

11 

22 

16 

13 

10 

51 

27 

31 

41 

B. 

8 

1 

4 

4 

7 

4 

5 

5 

7 

8 

6 

9 

21 

13 

15 

14 

K.  B. 

12 

5 

12 

5 

4 

8 

0 

16 

9 

10 

11 

13 

80 

30 

21 

33 

Calm. 

15 

38 

27 

14 

14 

8 

5 

3 

0 

0 

0 

4 

0 

57 

55 

16 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 
19 

0 
5 

0 

0 

0 

0 

0 

0 

0 

6 

5 

14 

15 

33 

20 

20 

9 

4 

2 

18 

13 

62 

59 

N.  W. 

0 

2 

1 

6 

8 

5 

17 

7 

14 

6 

0 

0 

19 

2 

15 

29 

W. 

1 

0 

0 

0 

0 

2 

4 

7 

4 

1 

2 

2 

7 

3 

0 

13 

8.  W. 

1 

6 

6 

2 

1 

4 

5 

7 

5 

2 

4 

1 

11 

8 

9 

16 

8. 

32 

27 

29 

14 

14 

5 

17 

9 

17 

30 

81 

48 

78 

102 

57 

81 

&B. 

20 

24 

16 

27 

14 

14 

10 

15 

23 

29 

34 

26 

86 

79 

57 

39 

E. 

10 

17 

15 

17 

7 

23 

5 

10 

16 

4 

14 

10 

34 

37 

39 

38 

N.  B. 

8 

10 

7 

12 

13 

20 

15 

10 

9 

9 

4 

6 

22 

24 

32 

45 

Calm. 

6 

2 

2 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

8 

2 

0 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
3 

0 

0 

0 

0 

0 

1 

8 

6 

5 

9 

11 

10 

9 

2 

2 

3 

7 

7 

20 

30 

N.  W. 

1 

3 

5 

9 

16 

10 

7 

15 

6 

5 

8 

9 

19 

13 

30 

32 

W. 

2 

2 

2 

8 

13 

17 

31 

12 

9 

15 

10 

3 

34 

7 

23 

60 

8.  W. 

12 

18 

3 

5 

5 

4 

8 

14 

10 

10 

16 

13 

36 

38 

13 

26 

s. 

12 

6 

10 

5 

3 

0 

5 

3 

15 

10 

8 

11 

38 

29 

18 

8 

JaekMiiTine,  Fla  — 

&B. 

85 

19 

9 

9 

7 

4 

3 

5 

10 

13 

20 

10 

43 

64 

26 

12 

s 

B. 

12 

12 

14 

13 

8 

18 

5 

4 

15 

4 

13 

24 

32 

48 

35 

27 

W 

K.  B. 

15 

27 

30 

36 

22 

23 

21 

20 

24 

18 

7 

7 

49 

49 

88 

64 

Calm. 

8 

8 

11 

3 

7 

5 

8 

2 

2 

18 

8 

10 

23 

21 

21 

10 

Blank. 

N. 

0 
11 

0 

0 

0 

0 
14 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

15 

10 

13 

13 

14 

20 

12 

15 

14 

16 

41 

42 

37 

47 

N.W. 

12 

6 

6 

16 

16 

11 

18 

8 

11 

19 

18 

15 

48 

83 

38 

37 

W. 

7 

6 

3 

6 

11 

11 

10 

4 

12 

7 

10 

6 

29 

19 

20 

25 

8.W. 

12 

9 

12 

9 

2 

18 

10 

7 

10 

8 

5 

5 

23 

26 

23 

35 

a 

20 

12 

23 

11 

11 

16 

10 

14 

8 

7 

14 

15 

29 

47 

45 

40 

Keoknic,  lows 

aB. 

7 

13 

14 

9 

14 

9 

9 

5 

18 

14 

9 

7 

41 

27 

37 

28 

B. 

18 

2 

6 

8 

9 

3 

9 

5 

11 

5 

7 

12 

23 

27 

23 

17 

N.B. 

4 

10 

4 

14 

6 

10 

11 

14 

6 

11 

8 

6 

25 

20 

24 

35 

Calm. 

7 

20 

12 

7 

7 

2 

2 

7 

5 

4 

8 

8 

17 

35 

26 

11 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
24 

0 

0 

0 

2 

8 

7 

9 

18 

23 

29 

12 

11 

10 

3 

8 

13 

34 

64 

N.W. 

6 

9 

4 

5 

8 

3 

2 

14 

9 

12 

6 

11 

27 

26 

17 

19 

W. 

8 

6 

6 

4 

0 

3 

3 

8 

8 

4 

6 

12 

18 

21 

10 

9 

aw. 

8 

17 

5 

2 

4 

0 

1 

8 

8 

7 

6 

5 

16 

30 

11 

4 

Keyl^MttHa 

a 
aB. 

4 
20 

6 
10 

3 
6 

9 

1 

6 
3 

0 
11 

7 
7 

8 
18 

4 
16 

9 
24 

4 

18 

12 

8 

17 
58 

22 
88 

18 
20 

15 
81 

B. 

44 

18 

25 

35 

16 

10 

15 

11 

25 

16 

89 

27 

80 

89 

76 

36 

N.B. 

2 

12 

16 

27 

33 

42 

23 

15 

17 

5 

10 

4 

32 

18 

76 

80 

Calm. 

4 

12 

8 

1 

2 

1 

6 

5 

0 

8 

1 

3 

4 

19 

11 

12 

Blank. 
N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
84 

0 

7 

4 

12 

9 

18 

17 

14 

17 

8 

1 

7 

4 

16 

15 

48 

N.W. 

1 

2 

5 

4 

6 

6 

9 

8 

4 

6 

9 

7 

19 

10 

15 

18 

W. 

5 

4 

2 

11 

9 

10 

14 

7 

5 

18 

8 

7 

26 

16 

22 

31 

aw. 

80 

24 

6 

12 

12 

19 

16 

17 

28 

18 

24 

16 

66 

70 

30 

52 

Kitty1iawk,K.C 

a 
aB. 

15 
0 

10 
10 

1 

4 

8 
9 

8 
12 

4 

1 

2 

7 

2 
7 

5 
10 

7 
11 

5 

14 

6 
13 

17 
35 

31 
82 

17 
25 

8 
15 

B. 

4 

4 

14 

11 

9 

1 

6 

8 

14 

11 

6 

10 

31 

18 

34 

10 

K.B. 

21 

84 

44 

29 

21 

33 

25 

27 

24 

28 

18 

26 

65 

81 

94 

85 

Calm. 

1 

1 

2 

0 

0 

2 

0 

1 

0 

0 

2 

1 

2 

8 

2 

3 

Blank. 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

26  sia 
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Statement  showing  how  many  times  the  wind  was  observed  blowing j  4^ — Continned. 


Station. 

Wind. 

• 

1 

15 

1 

1 
1 

1 

1 
1 

1 

6 

1 
7 

5 

• 

2 

1 

1 

1 

1 

• 

1 

• 

1 

K. 

7 

16 

11 

15 

7 

11 

10 

33 

42 

18 

N.W. 

15 

9 

6 

7 

10 

1 

7 

11 

10 

2 

11 

7 

23 

31 

23 

19 

W. 

5 

8 

2 

2 

2 

5 

19 

5 

8 

10 

15 

8 

83 

21 

6 

29 

S.W. 

11 

15 

1 

13 

21 

19 

12 

18 

22 

26 

16 

28 

64 

49 

85 

49 

KnoxYille,  Tenn < 

& 

S.E. 

30 
7 

9 
8 

7 
8 

7 
2 

2 
2 

1 
8 

1 
2 

2 
2 

2 
8 

8 

1 

2 

1 

5 
8 

7 
5 

34 

18 

16 

7 

4 
7 

E. 

2 

4 

6 

2 

1 

5 

2 

2 

5 

2 

6 

3 

12 

9 

9 

9 

N.E. 

5 

12 

23 

15 

12 

26 

20 

8 

13 

9 

16 

7 

88 

34 

50 

54 

Calm. 

3 

21 

26 

34 

25 

27 

23 

31 

28 

30 

20 

23 

84 

47 

85 

81 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

28 

14 

17 

28 

14 

20 

80 

27 

20 

28 

18 

70 

56 

54 

64 

N.W. 

9 

9 

4 

11 

14 

9 

8 

7 

8 

11 

17 

10 

81 

28 

29 

24 

W. 

IX 

8 

5 

18 

6 

6 

8 

2 

6 

18 

14 

9 

38 

28 

29 

16 

S.W. 

23 

12 

12 

5 

8 

6 

5 

1 

11 

7 

6 

10 

24 

45 

20 

12 

La  Crosse,  WiB - 

& 

81 

34 

41 

20 

82 

89 

25 

29 

22 

15 

11 

23 

48 

88 

93 

93 

S.E. 

5 

1 

6 

2 

6 

3 

5 

2 

14 

14 

12 

18 

40 

19 

13 

10 

E. 

2 

0 

3 

2 

8 

6 

8 

7 

6 

8 

4 

0 

13 

2 

8 

21 

N.E. 

1 

0 

3 

12 

2 

6 

10 

5 

4 

7 

6 

7 

17 

8 

17 

21 

Calm. 

1 

1 

2 

6 

2 

4 

4 

1 

0 

0 

0 

0 

0 

2 

10 

9 

k 

Blank. 

N. 
N.W. 

W. 
S-W. 

s. 

S.E. 

E. 

N.E. 

Calm. 

Bliiiik. 

N. 

N.W. 

W. 

aw. 

a 

&E. 

E. 

N.E. 

Calm. 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 
7 
0 
9 
1 
5 
8 
0 
63 
0 

1 
7 
0 

19 
8 

11 
0 
3 

49 
0 

8 
0 
6 

14 
2 
4 
1 
7 

48 
0 

8 
2 
9 

10 
2 
7 
8 
5 

47 
0 

21 
8 
4 
1 
2 
5 
2 
3 

47 
0 

8 
5 

17 
6 
2 
2 
8 
8 

33 
0 

1 

5 

10 

16 

6 

6 

6 

1 

42 

0 

11 
14 

6 
42 

6 
20 

4 

10 

160 

0 

37 

15 

80 

17 

6 

*La  Mesilla,  N.  Hex .  • 

14 

13 

11 

127 

0 

V 

■ " " " 

8 

5 

8 

2 

6 

28 

21 

15 

2 

0 

10 
0 
0 
0 
8 

89 

23 

11 

2 

0 

2 
1 
1 

2 
14 
60 

V 
2 

1 
0 

tLaredo,  Tex < 

35 

22 

25 

14 

84 

21 

25 

25 

15 

15 

11 

14 

41 

61 

69 

85 

N.W. 

5 

7 

6 

11 

25 

8 

20 

6 

25 

18 

15 

7 

68 

19 

42 

34 

W. 

0 

2 

0 

0 

2 

2 

3 

1 

8 

3 

2 

0 

8 

2 

2 

6 

8.W. 

4 

2 

6 

0 

0 

4 

1 

0 

4 

7 

2 

4 

13 

10 

6 

5 

S. 

39 

31 

41 

24 

19 

40 

24 

25 

18 

16 

16 

17 

50 

87 

84 

89 

Leavenworth,  Kans . .  < 

S.E. 

13 

17 

11 

9 

12 

7 

4 

5 

13 

7 

15 

5 

35 

35 

32 

16 

E. 

3 

2 

0 

2 

4 

1 

4 

8 

4 

9 

8 

5 

21 

10 

6 

8 

N.E. 

3 

6 

8 

5 

3 

1 

3 

7 

4 

6 

6 

3 

16 

11 

11 

11 

Calm. 

4 

2 

9 

8 

4 

5 

9 

2 

7 

9 

18 

35 

84 

41 

21 

16 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

14 

28 

85 

34 

35 

18 

18 

9 

8 

5 

35 

10 

77 

87 

N.W. 

16 

6 

9 

3 

8 

2 

16 

8 

13 

2 

4 

1 

19 

23 

15 

26 

W. 

30 

64 

41 

87 

22 

6 

4 

7 

9 

18 

18 

24 

35 

118 

100 

17 

S.W. 

14 

6 

8 

10 

3 

4 

6 

9 

12 

28 

19 

27 

54 

47 

21 

18 

8. 

12 

2 

4 

0 

8 

18 

7 

4 

8 

5 

10 

5 

18 

19 

7 

29 

Los  Angeles,  Cal S 

S.E. 

7 

2 

4 

1 

0 

6 

6 

4 

3 

4 

11 

7 

18 

16 

5 

16 

E. 

5 

2 

1 

4 

1 

6 

5 

13 

6 

10 

10 

10 

26 

17 

6 

24 

N.E. 

0 

1 

7 

6 

14 

11 

11 

13 

20 

7 

5 

3 

82 

4 

27 

35 

Calm. 

7 

6 

2 

4 

9 

6 

4 

8 

9 

17 

13 

8 

89 

20 

15 

18 

Blank. 

N. 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

10 

15 

23 

6 

12 

12 

3 

11 

9 

8 

11 

7 

28 

32 

41 

26 

N.W. 

7 

20 

9 

8 

5 

6 

3 

13 

8 

10 

6 

18 

24 

40 

22 

22 

W. 

10 

15 

5 

12 

17 

10 

22 

7 

12 

14 

15 

6 

41 

31 

34 

89 

S.W. 

28 

9 

,  6 

4 

14 

20 

19 

14 

17 

21 

19 

16 

57 

53 

24 

53 

8. 

9 

9 

16 

33 

11 

15 

12 

10 

14 

11 

14 

18 

89 

36 

60 

37 

LouisTille,  Ky s 

8.E. 

5 

9 

9 

19 

14 

15 

17 

13 

16 

18 

7 

10 

86 

24 

42 

45 

£. 

4 

1 

3 

2 

5 

3 

7 

8 

3 

8 

9 

4 

15 

9 

10 

18 

N.E. 

20 

11 

16 

6 

10 

11 

10 

8 

13 

10 

12 

15 

85 

46 

32 

29 

Calm. 

0 

4 

3 

3 

2 

1 

0 

0 

1 

0 

0 

1 

1 

5 

8 

1 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  Local  observations  began  Auffost  12. 1877,  and  dlscontinaed  April  10,  1878. 
tIX>cal  observations  commenced  April  1, 1878. 


BEPOBT  OF  THK  CHIEF  8IONAL-OFFICEB. 


403 


Statement  ihowing  how  many  Hmea  the  wind  was  observed  blowing^  ^o. — Continued. 


Stitloii* 

Wind. 

• 

1 

1 

1 

4 

1 

1 

1 

8 

1 

1 

• 

1 

3 

1 
2 

1 

1 

1 

1 

6 

1 

1 

K. 

8 

5 

1 

1 

4 

5 

18 

8 

6 

N.W. 

10 

8 

6 

9 

9 

16 

18 

15 

20 

16 

8 

12 

44 

80 

24 

49 

W. 

12 

9 

5 

12 

9 

14 

16 

11 

8 

10 

21 

11 

39 

82 

26 

41 

S.W. 

17 

9 

5 

5 

15 

9 

10 

9 

8 

7 

8 

4 

23 

30 

25 

28 

LynoKbTDog,  Yft < 

S. 

10 
2 

11 
4 

7 
8 

18 
8 

2 
8 

5 

1 

8 
2 

9 
2 

17 
8 

19 
8 

13 
2 

13 
8 

49 
8 

34 
14 

27 
19 

17 
5 

E. 

12 

4 

11 

8 

2 

2 

2 

2 

7 

5 

7 

5 

19 

21 

16 

6 

K.E. 

10 

13 

19 

8 

13 

17 

11 

6 

10 

13 

4 

7 

27 

30 

40 

34 

Calm. 

12 

30 

25 

84 

29 

28 

28 

28 

18 

16 

26 

25 

60 

67 

88 

84 

k 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

5 

0 

4 

18 

9 

3 

7 

15 

6 

4 

6 

7 

16 

21 

26 

25 

WW. 

17 

20 

12 

15 

16 

14 

21 

17 

83 

27 

29 

20 

89 

57 

43 

58 

w. 

17 

26 

12 

10 

25 

16 

19 

10 

12 

13 

9 

11 

34 

54 

47 

45 

B.W. 

9 

7 

11 

12 

7 

15 

U 

8 

6 

6 

7 

2 

19 

18 

30 

84 

S. 

11 

10 

28 

5 

15 

16 

19 

12 

7 

2 

2 

9 

U 

80 

43 

47 

Marquette,  Hieh 

aE. 

8 

4 

11 

10 

11 

21 

6 

6 

16 

13 

18 

10 

42 

22 

32 

33 

s. 

8 

8 

6 

7 

4 

8 

1 

1 

5 

8 

13 

15 

26 

81 

17 

5 

N.E. 

6 

5 

6 

18 

2 

3 

7 

12 

7 

10 

10 

5 

27 

16 

26 

22 

Calm. 

12 

4 

5 

3 

1 

2 

2 

8 

1 

7 

4 

11 

12 

27 

9 

7 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

17 

17 

8 

8 

8 

8 

13 

5 

10 

8 

16 

28 

49 

33 

24 

N.W. 

11 

20 

6 

7 

15 

20 

8 

12 

11 

9 

11 

17 

81 

48 

28 

40 

W. 

4 

2 

8 

5 

13 

5 

17 

9 

10 

9 

4 

4 

23 

10 

21 

31 

S.W. 

24 

14 

7 

9 

12 

12 

18 

5 

12 

15 

21 

10 

48 

48 

28 

85 

^  ^              «  •   ■■■ 

& 

13 

7 

2 

16 

10 

17 

7 

10 

12 

19 

23 

17 

54 

87 

28 

84 

uemphiB,  Texm < 

6.E. 

6 

7 

6 

28 

7 

12 

13 

13 

22 

11 

5 

10 

38 

23 

36 

38 

E. 

1 

2 

11 

4 

8 

10 

8 

8 

8 

5 

11 

5 

19 

8 

28 

26 

N.E. 

7 

16 

27 

11 

12 

9 

10 

10 

14 

8 

9 

10 

31 

83 

50 

29 

Calm. 

11 

8 

11 

10 

5 

5 

4 

4 

4 

4 

1 

1 

9 

20 

26 

13 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

7 

7 

4 

7 

11 

10 

12 

7 

17 

7 

9 

31 

17 

18 

83 

N.W. 

18 

18 

6 

15 

22 

12 

24 

11 

13 

9 

10 

11 

32 

37 

48 

47 

W. 

21 

20 

14 

14 

18 

14 

17 

7 

9 

8 

20 

4 

87 

45 

46 

38 

aw. 

14 

17 

24 

16 

19 

19 

13 

16 

11 

13 

12 

11 

36 

42 

58 

47 

^  ^mM                       ^         ^nPVA 

a 

8 

4 

6 

6 

4 

5 

9 

5 

3 

8 

3 

9 

14 

21 

16 

19 

MilwMikee,  WiB 

aE. 

18 

17 

12 

9 

9 

11 

4 

7 

21 

13 

11 

13 

45 

48 

30 

22 

s. 

11 

4 

7 

7 

4 

7 

8 

8 

5 

8 

17 

16 

30 

31 

18 

23 

N.E. 

5 

11 

18 

22 

7 

8 

7 

18 

22 

13 

18 

15 

48 

31 

42 

33 

Calm. 

2 

0 

1 

0 

0 

6 

1 

1 

2 

1 

0 

2 

3 

4 

1 

8 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

22 

80 

42 

40 

17 

25 

23 

27 

12 

24 

15 

63 

53 

112 

66 

N.W. 

6 

0 

4 

7 

13 

13 

14 

9 

6 

17 

7 

8 

30 

14 

24 

86 

W. 

8 

0 

2 

8 

3 

7 

5 

5 

6 

6 

1 

8 

11 

12 

8 

17 

aw. 

9 

16 

3 

0 

4 

8 

6 

3 

6 

4 

13 

18 

23 

38 

7 

12 

Mobile.  AU 

a 

80 

4  O 

18 

24 
4 

18 

4  i* 

11 

10 

18 

9 
10 

22 

18 

81 
15 

34 
5 

28 
7 

87 

38 

76 
31 

48 

37 

27 

flWirV^iVA^n^  ^h^h^^W*  ••••••••• 

aE. 

18 

6 

15 

7 

11 

6 

20 

E. 

4 

8 

7 

8 

6 

10 

4 

5 

1 

0 

8 

7 

4 

19 

21 

19 

N.E. 

4 

8 

12 

8 

3 

1 

2 

6 

4 

3 

4 

8 

11 

20 

18 

9 

Calm. 

8 

9 

4 

2 

8 

21 

18 

14 

4 

8 

2 

1 

9 

13 

9 

48 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

13 

17 

6 

13 

7 

6 

6 

10 

6 

14 

6 

30 

34 

36 

19 

y.w. 

5 

10 

6 

20 

24 

17 

21 

18 

13 

12 

8 

22 

83 

37 

50 

56 

w. 

9 

7 

8 

5 

U 

7 

22 

9 

10 

14 

21 

8 

45 

24 

19 

38 

aw. 

10 

6 

4 

1 

4 

5 

5 

10 

5 

8 

12 

11 

25 

26 

9 

20 

s. 
aE. 

18 
18 

4 
8 

6 
7 

8 
14 

4 
13 

5 
12 

7 
12 

4 
15 

13 
21 

7 
22 

13 

11 

9 

10 

33 
54 

81 
36 

18 
34 

16 
39 

E. 

6 

9 

14 

16 

7 

19 

11 

9 

6 

8 

3 

8 

17 

23 

37 

89 

N.E. 

7 

24 

24 

13 

4 

9 

7 

9 

6 

5 

3 

9 

14 

40 

41 

25 

Calm. 

5 

13 

9 

10 

10 

12 

2 

4 

9 

8 

8 

7 

25 

25 

29 

18 

Blank. 

0 

0 

0 

0 
7 

0 

0 

0 

0 

10 

0 
7 

0 
5 

0 

0 

0 

0 

0 

0 

12 

4 

7 

10 

10 

7 

13 

16 

25 

32 

24 

27 

N.  W. 

6 

1 

8 

7 

5 

6 

4 

8 

13 

4 

10 

3 

27 

10 

15 

18 

W. 

11 

4 

6 

10 

11 

7 

12 

8 

11 

18 

12 

8 

41 

23 

27 

27 

aw. 

20 

22 

11 

18 

22 

26 

26 

18 

20 

9 

21 

17 

50 

50 

51 

70 

Morgantown,  W.  Ye.  < 

a 
as. 

6 
1 

14 
7 

7 
6 

8 
5 

9 
5 

13 
3 

16 

4 

13 

4 

15 
4 

12 

7 

10 
2 

10 
3 

87 
13 

30 
11 

24 

15 

42 
11 

£. 

2 

7 

6 

2 

9 

8 

9 

3 

8 

1? 

5 

8 

24 

17 

17 

20 

N.E. 

5 

2 

2 

2 

1 

7 

7 

3 

2 

9 

3 

2 

14 

9 

5 

17 

Calm. 

80 

82 

43 

34 

18 

13 

8 

17 

13 

15 

.7 

28 

45 

85 

95 

38 

Blank 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  $howing  how  many  times  the  wind  was  oheerved  hUwing^  ^— Continaed. 


Station. 

Wind. 

6 

1 

1 

8 

1 

16 

1 

1 

1 

1 

16 

1 

a 

9 

4 

1 

8 

1 

6 

1 

1 

•^ 

1 

CO 

1 

30 

i 

K. 

6 

5 

8 

17 

16 

28 

N.W. 

56 

55 

57 

52 

41 

50 

60 

54 

54 

31 

46 

87 

121 

148 

150 

164 

W. 

6 

6 

10 

6 

17 

8 

12 

8 

10 

5 

6 

9 

21 

21 

38 

28 

S.W. 

7 

7 

2 

5 

4 

1 

8 

8 

5 

5 

6 

7 

16 

21 

11 

7 

Mount    Waabington, 

S. 

4 

6 

1 

4 

11 

1 

4 

0 

3 

17 

8 

8 

27 

18 

16 

5 

N.H. 

as. 

0 

1 

0 

7 

7 

0 

6 

6 

4 

8 

6 

6 

18 

7 

14 

13 

E. 

0 

0 

4 

0 

6 

5 

3 

0 

1 

10 

0 

2 

20 

2 

10 

7 

K.E. 

7 

0 

3 

3 

3 

11 

3 

9 

8 

31 

6 

4 

85 

11 

9 

22 

Calm. 

7 

17 

10 

0 

0 

1 

0 

1 

3 

2 

1 

9 

6 

33 

10 

2 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

3 

6 

16 

4 

6 

6 

6 

9 

9 

4 

6 

19 

17 

26 

21 

IT.W. 

13 

8 

18 

10 

17 

10 

7 

12 

11 

8 

6 

12 

26 

32 

40 

29 

W. 

20 

25 

5 

6 

15 

15 

21 

19 

14 

21 

22 

18 

57     58 

28 

55 

. 

S.W. 

14 

8 

4 

2 

6 

8 

8 

5 

8 

11 

6 

6 

25 

28 

12 

16 

NaahviUe,  Tenn • 

3. 
S.1L 

18 
8 

8 

11 

8 

8 

8 
20 

10 
12 

12 
15 

7 

12 

8 
16 

13 

14 

10 
14 

14 
18 

10 
9 

86 
41 

26 
28 

21 
40 

27 

S. 

0 

7 

7 

8 

13 

17 

19 

11 

14 

5 

6 

14 

25 

27 

28 

47 

N.B. 

11 

9 

5 

0 

6 

8 

• 

1 

6 

6 

14 

14 

26 

34 

11 

10 

Calm. 

6 

16 

29 

35 

6 

12 

7 

8 

5 

11 

6 

4 

22 

26 

69 

22 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

» 

17 

9 

14 

19 

18 

20 

22 

24 

7 

13 

9 

11 

28     87 

46 

06 

N.W. 

8 

10 

6 

16 

17 

12 

19 

17 

28 

16 

21 

18 

65 

31 

30 

48 

W. 

2 

4 

5 

8 

10 

14 

18 

3 

4 

6 

9 

3 

18 

9 

18 

30 

aw. 

18 

28 

20 

20 

15 

24 

15 

9 

17 

7 

9 

12 

33 

53 

56 

48 

Kew  HftTen,  Conn . ..  < 

a 
aE. 

22 

4 

18 
4 

18 
5 

7 

4 

9 
4 

4 
1 

7 
1 

4 
3 

19 

1 

14 
IS 

28 

5 

23 

7 

66 

63 
15 

29 
IS 

15 
5 

s. 

6 

8 

8 

5 

8 

0 

4 

1 

0 

7 

1 

4 

8 

13 

11 

5 

X.E. 

6 

9 

11 

12 

18 

18 

10 

19 

16 

15 

14 

8 

45 

23 

41 

47 

Calm. 

10 

18 

13 

7 

1 

0 

2 

4 

1 

1 

2 

9 

4 

32 

21 

6 

» 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

2 

8 

0 

11 

29 

13 

17 

14 

U 

8 

7 

33 

16 

28 

59 

N.W. 

10 

8 

16 

16 

18 

16 

28 

22 

15 

14 

16 

10 

45 

28 

50 

66 

W. 

3 

5 

4 

10 

13 

14 

0 

10 

12 

• 

13 

8 

31 

11 

27 

S3 

aw. 

18 

17 

15 

15 

11 

18 

11 

7 

14 

5 

18 

18 

87 

53 

41 

31 

Kew  London,  Conn  . .  < 

a 
as. 

16 
16 

9 

14 

8 
11 

0 
10 

5 
6 

5 

1 

6 
3 

4 
2 

7 
0 

0 
34 

8 
10 

10 
12 

15 
40 

35 
42 

13 
27 

15 
6 

B. 

1 

8 

8 

6 

5 

0 

4 

3 

2 

17 

8 

6 

22 

0 

14 

7 

If.B. 

1 

5 

7 

9 

10 

6 

7 

6 

7 

6 

5 

6 

18 

12 

26 

19 

Calm. 

21 

80 

18 

18 

11 

0 

12 

18 

16 

7 

12 

19 

85 

70 

47 

84 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

14 

17 

26 

22 

10 

15 

8 

9 

6 

8 

28 

28 

65 

S3 

N.W. 

14 

11 

8 

18 

15 

20 

20 

18 

8 

7 

7 

25 

32 

36 

58 

w. 

6 

12 

5 

0 

7 

8 

14 

11 

8 

13 

4 

7 

25 

25 

13 

88 

aw. 

6 

0 

5 

0 

5 

1 

9 

10 

12 

12 

U 

19 

35 

34 

10 

20 

Hew  Orleana,  La 

a 
aE. 

8 
24 

8 
10 

6 
12 

2 
17 

5 
9 

1 
7 

2 
18 

3 

11 

5 
24 

8 
26 

17 
28 

7 
18 

30 
72 

28 
47 

18 
88 

6 
SI 

B. 

11 

12 

21 

21 

14 

30 

12 

18 

14 

8 

5 

9 

27 

32 

56 

61 

X.B. 

15 

15 

14 

12 

13 

10 

2 

7 

13 

8 

12 

3 

27 

33 

80 

19 

Calm. 

3 

2 

2 

2 

0 

0 

6 

3 

1 

8 

8 

17 

12 

22 

4 

9 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

4 

11 

12 

15 

24 

10 

16 

10 

9 

8 

8 

27 

19 

38 

50 

N.W. 

11 

8 

18 

16 

18 

12 

14 

21 

19 

16 

15 

10 

50 

29 

43 

47 

W. 

2 

8 

3 

7 

14 

20 

22 

10 

9 

7 

10 

7 

26 

12 

24 

58 

aw. 

27 

29 

26 

24 

16 

21 

24 

12 

19 

9 

31 

27 

60 

83 

06 

57 

^M*                         M.      ^r^     ^ 

a 

21 

19 

14 

4 

9 

6 

4 

2 

12 

7 

4 

18 

23 

63 

27 

13 

Hewport,RI 

as. 

8 

8 

6 

15 

8 

0 

1 

8 

6 

19 

10 

10 

84 

30 

89 

4 

B. 

1 

5 

2 

1 

10 

0 

4 

4 

8 

10 

0 

1 

18 

7 

13 

8 

If.B. 

7 

5 

10 

11 

8 

6 

9 

7 

8 

11 

12 

8 

81 

20 

24 

23 

Calm. 

8 

12 

6 

3 

2 

4 

5 

9 

8 

3 

8 

6 

18 

27 

10 

18 

Blank. 
N. 

0 

0 

0 

0 

7 

0 

0 

0 
0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

» 

5 

4 

7 

8 

11 

4 

3 

8 

5 

14 

14 

22 

18 

N.W. 

25 

12 

15 

18 

18 

23 

22 

28 

17 

18 

7 

19 

42 

56 

46 

68 

W. 

8 

19 

12 

21 

20 

22 

26 

14 

21 

IB 

20 

8 

54 

35 

58 

63 

aw. 

16 

17 

21 

17 

18 

18 

13 

7 

13 

7 

17 

18. 

87 

51 

51 

87 

NewTork^K.Y 

a 
as. 

14 
9 

12 
11 

11 
12 

10 
6 

9 
7 

5 
0 
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16 

U 

84 

25 

17 

29 

26 

27 

28 

14 

17 

28 

59 

50 

76 

82 

Calm. 

1 

10 

4 

7 

10 

2 

0 

0 

1 

« 

1 

0 

8 

11 

81 

2 

t 

Blank. 

0 

0 

0 

6 

0 

8 

12 

22 

7 

9 

1 

8 

17 

8 

0 

42 

*  Obserratlona  oommenoed  July  28, 1877. 


BEPOST  OF  THE  CHIEF  SIOMAL-OFFICEB. 


407 


Statement  »howing  Aow  many  times  ihe  wind  uhu  observed  hlowing,  fc, — Continued. 


Stetian. 

Wind. 

t 

< 

t 

0 

1 

6 

1 

15 

1 

9 

• 
1 

12 

• 

1 

1 

! 

2 

t 

8 

1 

2 

• 

12 

i 

• 

1 

d 

• 

IS. 

0 

1 

2 

7 

3     20 

23 

K.W. 

6 

2 

8 

16 

18 

12 

25 

21 

11 

17 

0 

8 

34 

15 

32 

58 

• 

W. 

9 

17 

21 

5 

6 

0 

10 

9 

12 

17 

10 

38 

42     27 

21 

8.W. 

21 

18 

9 

0 

8 

2 

4 

5 

11 

21 

20 

37 

50 

24 

9 

Pnnta  Bassa,  nft 

S. 
8.E. 

1 
16 

5 
6 

1 
6 

4 
2 

1 
9 

8 

10 

12 
10 

15 
14 

17 
12 

7 
12 

2 
10 

39 
38 

8 
81 

14 
12 

10 
35 

B. 

35 

29 

29 

14 

18 

19 

4 

4 

20 

12 

21 

15 

53 

79 

60 

27 

N.B. 

7 

18 

18 

86 

21 

85 

19 

19 

12 

7 

6 

15 

24 

35 

74 

73 

Calm. 

0 

2 

1 

0 

8 

0 

0 

2 

0 

0 

1 

2 

1 

4 

4 

8 

Blank. 

0 

0 

2 

0 

8 

0 

0 

0 
17 

0 

0 

0 

0 

0 

0 

10 

0 

17 

15 

17 

43 

30 

52 

24 

10 

21 

30 

35 

07 

07     90 

03 

N.W. 

8 

8 

42 

17 

12 

12 

0 

4 

18 

17 

13 

U 

43 

27     71 

22 

W. 

0 

1 

6 

1 

2 

2 

0 

2 

1 

0 

0 

1 

7 

2       8 

4 

aw. 

7 

5 

0 

2 

2 

0 

6 

0 

0 

1 

0 

4 

7 

16  <    4 

11 

BedBlaD^Cal i 

s. 

39 

31 

18 

14 

20 

9 

24 

23 

26 

17 

22 

28 

04 

98 

47 

50 

S.S. 

11 

28 

12 

6 

6 

10 

20 

23 

29 

20 

9 

10 

04 

44 

20 

53 

B. 

2 

0 

0 

4 

0 

1 

8 

2 

8 

1 

6 

1 

9 

3 

4 

11 

y.E. 

6 

0 

0 

0 

7 

7 

3 

4 

1 

2 

1 

0 

4 

5 

7 

14 

Calm. 

4 

10 

1 

6 

8 

0 

8 

8 

5 

6 

1 

0 

11 

14 

10 

0 

p 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

7 

2 

3 

0 

1 

1 

6 

6 

10 

8 

20 

20 

12 

8 

N.W. 

10 

9 

24 

10 

0 

7 

13 

8 

16 

12 

13 

8 

40 

27 

18 

28 

W. 

42 

35 

26 

28 

31 

28 

30 

28 

28 

28 

37 

28 

88 

105 

84 

81 

8.W. 

13 

17 

28 

10 

10 

14 

15 

10 

12 

5 

10 

15 

27 

45 

49 

45 

BoGliester,N.Y i 

8. 
8.E. 

2 

4 

9 

7 

14 
6 

10 
9 

10 
19 

7 
7 

10 

14 

4 
7 

4 
11 

10 
10 

7 
0 

14 

7 

21 

27 

25 
18 

84 
34 

21 
28 

E. 

2 

8 

4 

11 

4 

15 

8 

7 

8 

10 

4 

4 

22 

9 

19 

30 

N.B. 

12 

6 

9 

12 

1 

18 

2 

18 

10 

14 

0 

0 

30 

24 

22 

28 

Calm. 

2 

1 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

1 

3 

1 

1 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

48 

15 

23 

4 

6 

0 

8 

9 

17 

23 

48 

49 

42 

8 

N.W. 

7 

18 

8 

2 

4 

8 

8 

0 

21 

28 

10 

55 

18 

10 

W. 

4 

15 

17 

13 

8 

8 

5 

9 

6 

8 

1 

17 

45 

10 

S.W. 

8 

6 

5 

9 

4 

11 

18 

12 

9 

4 

1 

25 

19 

33 

'^iUMeborgiOreg 

8. 
&B. 

2 

0 

4 
0 

2 
2 

12 

8 

6 

4 

22 
3 

20 
12 

9 
6 

8 

1 

4 

2 

0 

1 

10 
8 

.... 

18 
10 

47 

19 

E. 

2 

1 

1 

4 

0 

8 

2 

0 

1 

8 

0 

10 

0 

10 

N.B. 

5 

7 

1 

0 

15 

2 

0 

8 

8 

8 

3 

9 

8 

17 

Calm. 

22 

30 

39 

88 

47 

30 

21 

34 

30 

23 

20 

87 

!!!.";io7 

104 

1 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
7 

0 
34 

0 

0 

0 

» 

6 

4 

17 

20 

20 

37 

19 

11 

10 

10 

14 

10 

09 

07 

N.W. 

2 

6 

14 

12 

0 

2 

4 

0 

6 

9 

10 

9 

24 

19 

82 

12 

W. 

8 

2 

2 

2 

2 

1 

1 

2 

4 

2 

4 

1 

10 

0 

0 

4 

aw. 

29 

18 

18 

11 

5 

5 

4 

7 

17 

22 

23 

17 

02 

04 

29 

10 

SMsramento^  Cal 

a 

as. 

40 
12 

50 
8 

30 
4 

24 
7 

15 

7 

14 
10 

28 
28 

22 

27 

84 

14 

81 
8 

28 
10 

50 
2 

93 
32 

22 

75 
18 

04 
05 

B. 

0 

0 

1 

0 

0 

10 

0 

1 

8 

2 

0 

1 

5 

1 

7 

11 

N.B. 

1 

0 

0 

2 

8 

4 

8 

9 

1 

1 

I 

0 

3 

1 

10 

7 

Calm. 

1 

3 

8 

9 

15 

10 

0 

8 

5 

5 

8 

3 

13 

7     27 

24 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

4 

0 
4 

0 

0 

0 

0 

0 

0       0 

0 

f 

17 

11 

13 

10 

0 

0 

15 

10 

9 

14 

34 

42 

29 

14 

N.W. 

25 

80 

26 

20 

25 

30 

22 

15 

14 

80 

80 

21 

74 

76 

70 

07 

W. 

5 

2 

6 

2 

17 

17 

0 

5 

0 

8 

6 

8 

14 

15 

24 

28 

aw. 

1 

2 

0 

8 

0 

5 

5 

1 

1 

0 

4 

1 

11 

4 

9 

11 

Salt  Lake  Ci<7,  Utah.- 

a 

as. 

4 
10 

8 
8 

0 

16 

5 

8 

6 
11 

7 
12 

10 
23 

18 
17 

10 
10 

10 
12 

2 

17 

2 

15 

22 

45 

14     19 
89     84 

35 

52 

B. 

12 

18 

8 

15 

11 

10 

10 

0 

10 

8 

.18 

17 

31 

42  ,  84 

20 

N.B. 

3 

10 

5 

10 

4 

6 

1 

7 

10 

8 

8 

8 

20 

21 

19 

13 

Calm. 

10 

9 

12 

14 

2 

1 

12 

11 

11 

3 

5 

4 

19 

23  1  28 

24 

i 

Blank. 

N. 

0 

0 

1 

0 

0 

0 

0 

0 

0 
7 

0 
11 

0 

0 

0 

0       1 

0 

» 

4 

9 

7 

11 

10 

9 

8 

0 

7 

7 

26 

20  ;  28 

23 

N.W. 

87 

41 

24 

20 

26 

18 

19 

10 

29 

14 

10 

12 

68 

90  !  09 

51 

W. 

16 

16 

10 

10 

0 

5 

8 

12 

11 

21 

28 

20 

01 

58     38 

25 

aw. 

10 

10 

7 

12 

8 

0 

4 

1 

8 

17 

21 

29 

40 

49     22 

11 

8aa  Diego,  Cal 

a 
aB. 

17 
2 

6 
2 

15 
2 

8 
8 

2 
2 

5 

8 

4 
4 

9 
5 

7 
2 

10 
0 

9 

7 

7 
2 

1 

1 

20 

7 

IB 
17 

B. 

1 

2 

1 

2 

7 

9 

4 

5 

8 

9 

6 

8 

22 

0  '  10 

18 

N.B. 

0 

0 

5 

10 

28 

34 

81 

13 

10 

5 

2 

0 

23 

0     49 

78 

Calm. 

6 

7 

18 

10 

7 

4 

11 

14 

5 

8 

4 

4 

12 

17     30 

29 

k 

Blank. 

0 

0 

0 

0 

0 

« 

0 

0 

0 

0 

0 

0 

0 

0  1    0 

0 

*  SUUon  opened  July  16, 1878. 
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Statement  showing  how  many  iUnee  the  wind  woe  oheenfed  blowing,  ^— ^lontmiied. 


StatUm. 

Wind. 

t 

! 

1 

8 

7 

1 

6 

10 

1 

6 
6 

1 

6 
4 

1 

9 

8 

• 

1 

• 

1 

! 

• 

1 

►9 

4 
18 

Si 

23 

88 

1 

^ 

1 

N.W. 

10 
18 

u 

18 

4 
12 

8 
18 

16 
28 

2i 

•  »  M  • 

29 

W. 
S.W. 

s. 

7 
18 
18 

9 
29 
16 

6 
32 
18 

11 
32 

7 

19 
19 
16 

7 
18 
14 

11 

20 

8 

10 

16 

9 

17 

18 

8 

7 

16 

120 

88 
68 
20 

22 

79 
53 

V 

IB 

*Sandnsky,  Ohio 

U 

S.1E. 

»  •  •  ■ 

10 

6 

7 

1 

2 

2 

8 

9 

8 

6 

25 

22 

i 

E. 

K.E. 

8 
18 

5 

18 

9 
6 

17 
14 

17 

4 

10 
10 

16 
6 

17 
18 

14 
12 

16 
17 

47 
31 

22 
86 

44 

•  •  «  a 

2t 

Calm. 
Blank. 

1 
0 

0 
0 

1 
0 

2 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0 

2 

1 
0 

2 
0 

S 

0 

V 

1 

4 

9 

6 

7 

10 

6 

12 

8 

« 

4 

18 

7 

21 

27 

N.W. 

0 

8 

8 

21 

19 

17 

28 

19 

14 

14 

19 

17 

47 

34 

48 

64 

W. 

16 

19 

14 

22 

12 

17 

28 

16 

19 

12 

21 

12 

52 

46 

48 

56 

S.W. 

U 

21 

16 

9 

8 

17 

5 

6 

18 

7 

8 

17 

28 

62 

33 

27 

Sandy  Hook, K.  J.... 

S. 

19 

IB 

10 

6 

14 

7 

6 

6 

17 

6 

10 

12 

83 

49 

80 

IB 

s 

S.E. 

21 

10 

16 

16 

10 

1 

9 

4 

7 

SI 

17 

U 

46 

42 

42 

14 

£. 

2 

2 

6 

2 

8 

8 

2 

6 

4 

22 

6 

12 

32 

16 

16 

10 

N.B. 

10 

9 

8 

12 

12 

21 

11 

17 

11 

2 

8 

7 

21 

26 

32 

48 

Calm. 

2 

2 

8 

0 

0 

0 

4 

2 

0 

0 

0 

0 

0 

4 

8 

6 

Blank. 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 

26 

31 

16 

9 

9 

2 

0 

0 

U 

0 

85 

56 

N.W. 

1 

0 

4 

12 

14 

14 

4 

14 

9 

4 

4 

0 

17 

1 

30 

88 

W. 

36 

41 

30 

38 

20 

10 

8 

11 

18 

34 

85 

17 

87 

98 

88 

20 

8.W. 

68 

47 

46 

20 

1 

6 

6 

11 

22 

82 

42 

62 

96 

162 

67 

21 

Son  Fnncisco,  Cal. . . 

S. 

2 

8 

3 

6 

2 

7 

6 

4 

12 

6 

8 

7 

20 

12 

10 

16 

aE. 

1 

1 

2 

8 

16 

16 

37 

23 

18 

8 

6 

8 

82 

6 

20 

75 

E. 

0 

1 

1 

0 

0 

4 

4 

1 

0 

0 

0 

0' 

0 

1 

1 

9 

N.E. 

0 

0 

1 

3 

2 

2 

6 

8 

8 

0 

0 

0 

3 

0 

6 

U 

Calm. 

1 

0 

8 

3 

10 

6 

8 

8 

2 

6 

8 

1 

10 

2 

16 

21 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

9 

10 

9 

28 

16 

48 

29 

29 

12 

6 

12 

47 

35 

47 

92 

S.W. 

13 

9 

4 

6 

16 

8 

8 

9 

10 

6 

7 

10 

26 

32 

24 

25 

W. 

2 

6 

1 

6 

4 

6 

2 

9 

8 

22 

11 

2 

41 

9 

10 

19 

S.W. 

12 

18 

16 

20 

8 

12 

7 

7 

7 

12 

21 

16 

40 

40 

43 

36 

Santa  F6,K.  Hex.... 

s. 

5 

4 

6 

1 

2 

3 

3 

6 

2 

8 

10 

10 

16 

19 

9 

12 

aB. 

13 

14 

16 

17 

9 

8 

6 

8 

21 

18 

12 

16 

46 

48 

42 

22 

E. 

16 

17 

18 

15 

13 

7 

7 

6 

8 

9 

8 

11 

26 

44 

46 

20 

N.E. 

17 

11 

16 

17 

8 

27 

11 

8 

7 

7 

7 

6 

21 

34 

41 

41 

Culm. 

1 

11 

4 

4 

8 

6 

1 

7 

1 

4 

11 

8 

16 

20 

U 

18 

Blank. 

N. 

0 
2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

7 

13 

19 

9 

12 

13 

6 

6 

7 

7 

19 

15 

89 

84 

\ 

N.W. 

8 

9 

6 

9 

14 

11 

21 

12 

9 

16 

7 

7 

82 

19 

28 

44 

W. 

10 

8 

2 

4 

8 

17 

16 

12 

16 

18 

18 

8 

46 

21 

14 

44 

S.W. 

24 

21 

6 

6 

11 

1 

7 

6 

10 

18 

22 

14 

50 

69 

22 

14 

Savaimah,  Ga 

s. 

20 

16 

16 

8 

4 

7 

9 

11 

26 

18 

16 

25 

00 

61 

28 

27 

'        < 

S.E. 

10 

9 

8 

13 

6 

11 

1 

8 

9 

6 

7 

6 

21 

25 

27 

15 

E. 

6 

13 

18 

18 

10 

20 

16 

10 

11 

11 

14 

12 

86 

31 

46 

45 

N.E. 

8 

8 

24 

8 

18 

11 

11 

14 

4 

8 

2 

9 

9 

25 

45 

86 

• 

Calm. 

10 

8 

6 

14 

5 

6 

2 

3 

8 

0 

0 

2 

8 

20 

24 

U 

Blank. 

N. 

0 
24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

26 

22 

7 

19 

9 

6 

10 

8 

4 

9 

11 

21 

60 

48 

25 

K.W. 

1 

6 

4 

7 

12 

17 

12 

6 

6 

10 

4 

6 

19 

12 

23 

87 

W. 

9 

8 

3 

10 

13 

6 

23 

18 

14 

8 

2 

7 

24 

19 

26 

47 

S.W. 

6 

2 

8 

3 

2 

0 

2 

2 

6 

3 

6 

10 

14 

17 

8 

4 

Shrereport,  La 

s. 

14 

9 

6 

13 

16 

16 

6 

14 

20 

18 

84 

19 

72 

42 

84 

85 

S.E. 

13 

14 

9 

21 

6 

12 

11 

10 

10 

12 

12 

16 

84 

42 

85 

83 

E. 

11 

14 

16 

13 

6 

6 

7 

8 

11 

6 

6 

4 

22 

29 

35 

21 

N.E. 

6 

9 

8 

6 

4 

8 

6 

8 

6 

8 

6 

6 

14 

19 

17 

12 

Calm. 

11 

12 

20 

14 

13 

25 

20 

11 

14 

26 

16 

18 

66 

36 

47 

56 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

6 

N.W. 

8 

W. 

S.W. 

1.... 

14 
8 

....  -  -  - 

tSilverCity,  K.Mex., 

s. 

48 

.  A  A  . 

•  ■•  • 

S.E. 

•  •  •  • 

1 
1 
0 
6 
0 

•  •  •  • 

E.' 

N.E. 

, 

1 

Calm. 
Blank. 

1 

"  •  "  • 

1 

•  •  •  • 

•  •  »  • 

'ObflervatioxiB  commenced  Angnst  2, 1877.       1  Local  obaervations  oommenocd  May  21, 1878. 
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Statement  showing  how  many  times  the  vmd  was  ohserved  blowing,  ^o. — Continued. 


Btotioo. 

Wind 

t 

1 

1 

1 

1 

28 

1 

1 

• 

1 

1 

1 

• 

1 

^9 

1 

• 

p 

QQ 

4 

74 

1 

N. 

6 

14 

28 

28 

28 

26 

24 

12 

18 

11 

8 

86 

28 

77 

K.W. 

4 

9 

9 

6 

9 

10 

7 

12 

7 

5 

10 

11 

22 

24 

24 

29 

W. 

6 

8 

5 

8 

10 

16 

18 

8 

7 

10 

3 

6 

20 

20 

28 

42 

aw. 

88 

17 

4 

4 

7 

12 

12 

11 

16 

28 

18 

16 

62 

66 

15 

85 

SmithTiIle,N.C 

& 

28 

18 

9 

11 

9 

4 

5 

7 

22 

19 

81 

25 

72 

69 

29 

16 

■                                     i 

S.S. 

8 

6 

9 

6 

6 

2 

2 

6 

U 

8 

6 

5 

20 

14 

21 

9 

s. 

6 

16 

9 

21 

9 

8 

8 

11 

14 

9 

7 

9 

80 

31 

89 

27 

N.E. 

6 

5 

17 

18 

16 

13 

15 

6 

4 

3 

6 

9 

12 

19 

46 

84 

CalnL 

i 

0 

0 

1 

1 

0 

1 

0 

0 

0 

2 

1 

2 

5 

2 

1 

» 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

11 

5" 

11 

22 

15 

20 

16 

22 

22 

18 

18 

9 

53 

28 

48 

58 

K.W. 

11 

7 

6 

10 

17 

9 

18 

12 

12 

12 

18 

15 

42 

33 

33 

39 

W. 

4 

6 

8 

8 

9 

7 

15 

8 

12 

7 

18 

4 

32 

13 

15 

80 

&W. 

6 

12 

6 

6 

6 

7 

8 

6 

6 

6 

6 

8 

17 

25 

18 

21 

Springfield,  Mam.... 

S. 

29 

19 

34 

20 

16 

14 

18 

8 

19 

9 

24 

38 

52 

81 

70 

40 

*            vw               •                                   ^ 

&E. 

1 

0 

1 

4 

1 

0 

0 

0 

1 

10 

1 

0 

12 

1 

6 

0 

B. 

8 

8 

1 

1 

0 

1 

0 

0 

2 

1 

0 

4 

8 

10 

2 

1 

K.S. 

0 

9 

6 

6 

8 

1 

8 

8 

7 

16 

10 

6 

33 

24 

20 

17 

Calm. 

20 

30 

22 

21 

18 

34 

10 

20 

12 

11 

9 

11 

32 

61 

61 

64 

1 

Blank. 

V. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6 

18 

8 

15 

35 

16 

19 

21 

15 

11 

11 

16 

87 

34 

58 

56 

K.W. 

9 

4 

5 

12 

16 

17 

23 

18 

9 

9 

13 

2 

31 

15 

88 

53 

W. 

6 

9 

5 

2 

2 

5 

6 

5 

6 

18 

4 

6 

28 

21 

9 

16 

8.W. 

10 

9 

6 

5 

6 

1 

6 

7 

10 

4 

8 

13 

22 

82 

16 

14 

Saint  Mar¥>8.  Tift 

8. 

18 

14 

17 

14 

6 

1 

10 

10 

14 

28 

27 

23 

64 

55 

37 

21 

8.E. 

12 

4 

8 

9 

7 

28 

6 

9 

17 

9 

7 

7 

38 

28 

19 

40 

E. 

U 

10 

7 

14 

9 

6 

2 

5 

4 

4 

1 

5 

9 

26 

30 

13 

N.E. 

2 

6 

18 

10 

6 

19 

8 

7 

5 

8 

4 

3 

12 

10 

84 

34 

Cabn. 

20 

25 

21 

12 

4 

6 

11 

7 

IB 

14 

18 

15 

45 

60 

37 

23 

I 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

22 

87 

17 

24 

14 

6 

16 

15 

6 

21 

18 

41 

56 

78 

36 

K.W. 

8 

0 

8 

7 

1 

0 

1 

1 

1 

1 

8 

7 

10 

10 

16 

2 

W. 

12 

7 

6 

8 

0 

1 

0 

1 

6 

18 

8 

7 

21 

26 

18 

2 

aw. 

16 

11 

5 

4 

8 

17 

0 

8 

8 

14 

11 

18 

33 

45 

12 

20 

Saint  Mlchaera.  . 

8. 

15 

29 

7 

16 

25 

24 

15 

10 

1 

7 

7 

12 

15 

56 

48 

48 

S.E. 

8 

1 

2 

4 

3 

6 

0 

5 

0 

2 

3 

2 

5 

6 

9 

11 

£. 

18 

12 

12 

19 

13 

16 

28 

5 

8 

26 

14 

5 

48 

80 

44 

44 

N.E. 

10 

1 

12 

18 

20 

14 

89 

30 

61 

21 

24 

21 

96 

82 

45 

83 

Cabn. 

5 

10 

2 

5 

1 

1 

9 

13 

4 

1 

2 

0 

7 

15 

8 

28 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
36 

0 

0 

0 

10 

14 

16 

12 

12 

16 

14 

17 

10 

14 

12 

15 

39 

39 

M7 

N.W. 

16 

19 

11 

16 

18 

6 

18 

16 

15 

13 

17 

10 

45 

44 

39 

40 

W. 

8 

18 

2 

8 

22 

11 

16 

7 

11 

8 

8 

10 

27 

31 

32 

84 

aw. 

7 

4 

4 

6 

6 

7 

4 

2 

8 

11 

6 

2 

24 

18 

15 

13 

Saint  Lonia,  Ho 

S. 

aE. 

26 
10 

19 
13 

82 
12 

35 

8 

17 
7 

28 
14 

18 

7 

17 
9 

18 
15 

18 
20 

22 
11 

24 
11 

53 
46 

69 
84 

84 
27 

68 
80 

£. 

8 

2 

6 

8 

9 

9 

11 

6 

8 

4 

6 

4 

18 

14 

18 

26 

N.E. 

8 

8 

6 

4 

5 

2 

5 

10 

6 

6 

9 

8 

21 

24 

15 

17 

Calm. 

1 

1 

2 

2 

0 

0 

0 

0 

2 

1 

8 

6 

6 

8 

4 

0 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

8 

6 

8 

14 

9 

16 

18 

22 

11 

U 

18 

9 

40 

17 

31 

56 

N.W. 

17 

22 

12 

12 

27 

10 

17 

11 

14 

13 

17 

13 

44 

52 

61 

38 

W. 

15 

9 

3 

13 

4 

7 

5 

2 

5 

10 

11 

6 

26 

80 

20 

14 

aw. 

7 

8 

10 

17 

4 

11 

4 

1 

6 

12 

7 

7 

25 

22 

31 

16 

Saint  Pan],  Hinn 

a 
as. 

14 
26 

10 
15 

9 
35 

6 
14 

8 
24 

8 
16 

8 
18 

5 

18 

6 
27 

8 
13 

10 
16 

15 
22 

24 
56 

39 
68 

23 
78 

21 
61 

E. 

8 

8 

7 

1 

6 

13 

10 

4 

18 

15 

8 

9 

86 

20 

14 

27 

N.E. 

2 

4 

0 

12 

8 

1 

4 

8 

5 

5 

2 

6 

12 

12 

15 

18 

Calm. 

6 

12 

6 

4 

5 

12 

9 

18 

6 

8 

4 

8 

18 

21 

15 

84 

t 

Blank. 

N. 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

4 

9 

5 

12 

6 

10 

10 

10 

12 

6 

32 

18 

18 

28 

N.W. 

14 

12 

11 

15 

30 

81 

35 

22 

26 

10 

16 

14 

52 

40 

56 

88 

W. 

4 

8 

8 

8 

5 

16 

18 

14 

10 

6 

8 

8 

24 

10 

16 

48 

aw. 

18 

18 

30 

10 

12 

9 

15 

13 

12 

3 

7 

28 

22 

64 

52 

87 

Thatohar'fl  laland, 

a 

25 

26 

18 

13 

16 

7 

8 

2 

14 

21 

20 

16 

56 

67 

47 

12 

Maaa. 

aE. 

6 

9 

6 

9 

5 

0 

5 

3 

5 

11 

8 

7 

24 

22 

20 

8 

£. 

6 

8 

0 

5 

7 

1 

5 

3 

4 

18 

5 

6 

22 

20 

12 

9 

N.E. 

10 

10 

16 

28 

10 

15 

2 

14 

11 

13 

12 

9 

36 

29 

49 

81 

Calm. 

8 

2 

2 

1 

0 

2 

4 

8 

1 

8 

6 

1 

9 

6 

8 

9 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

410 
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1 

station. 

Wind. 

i 

5 

^ 

i 

^ 

1 

1 

i 

8 

1 

10 

■ 

1 

7 

• 

• 

1 

6 

1 

0 

9 

4 

1 

7 

a 

1 

13 

• 

< 
28 

1 

a 

y. 

4 

15 

10 

10 

2 

27 

N.W. 

7 

3 

2 

1 

7 

2 

6 

6 

14 

4 

1 

0 

19 

10 

10 

14 

W. 

19 

21 

10 

15 

11 

8 

21 

8 

28 

14 

28 

22 

65 

62 

86 

37 

&W. 

20 

9 

18 

12 

18 

28 

15 

7 

10 

8 

8 

6 

26 

35 

43 

45 

Toledo.  Ohio. 

8. 

#V  ITS 

13 

12 

10 

22 

15 

14 

13 

13 

8 

16 

18 

14 
8 

42 
9 

39 
11 

47 
7 

40 
3 

^■b  ^^s%^%mVv  ■  ^^  WiA^^  •■••••••• 

S.S. 

2 

6 

2 

2 

8 

0 

8 

0 

8 

4 

2 

E. 

6 

7 

6 

6 

0 

1 

9 

2 

15 

16 

5 

1 

36 

14 

90 

12 

N.E. 

10 

6 

4 

8 

8 

19 

6 

15 

14 

16 

26 

26 

56 

42 

20 

40 

Calm. 

11 

25 

29 

17 

16 

16 

18 

28 

4 

7 

6 

14 

16 

50 

62 

52 

t 

Blank. 

0 
8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

» 

6 

11 

6 

11 

6 

6 

10 

5 

6 

8 

3 

18 

14 

27 

22 

N.W. 

2 

4 

4 

9 

17 

11 

11 

14 

4 

9 

11 

10 

24 

16 

30 

36 

W. 

9 

7 

4 

7 

9 

18 

27 

11 

14 

14 

10 

4 

38 

20 

20 

56 

S.W. 

6 

6 

8 

2 

8 

2 

2 

8 

5 

6 

9 

8 

20 

19 

13 

7 

Tybee  Island,  Ga 

8. 

42 

U 

28 
8 

14 
16 

8 
6 

7 
9 

8 
4 

10 
6 

12 
6 

24 

15 

28 

7 

83 

11 

31 
14 

86 
33 

101 
36 

29 
31 

30 

18 

E. 

4 

20 

11 

26 

7 

9 

6 

10 

20 

15 

16 

13 

51 

37 

44 

25 

N.E. 

8 

11 

27 

26 

20 

30 

20 

15 

6 

4 

0 

7 

9 

26 

73 

65 

Calm. 

6 

1 

0 

4 

2 

6 

6 

1 

1 

2 

0 

0 

8 

7 

6 

11 

. 

BUnk. 

K. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

2 

8 

1 

5 

1 

1 

8 

2 

1 

2 

6 

11 

7 

N.W. 

8 

12 

8 

4 

2 

3 

1 

4 

7 

5 

9 

16 

24 

6 

W. 

42 

36 

12 

28 

13 

15 

18 

22 

27 

37 

31 

86 

71 

41 

S.W. 

6 

8 

7 

8 

4 

4 

12 

9 

11 

19 

14 

39 

23 

20 

*nnuiUll%C>reg 

8. 
S.E. 

2 

4 

1 

14 

2 
39 

6 
22 

8 
6 

1 
10 

8 

17 

7 
16 

1 

16 

0 
8 

1 

4 

8 
40 

9 
75 

7 
32 

£. 

5 

13 

4 

9 

6 

15 

23 

8 

6 

11 

13 

25 

26 

44 

N.E. 

3 

2 

3 

3 

11 

6 

0 

7 

6 

7 

3 

20 

8 

17 

Calm. 

12 

2 

10 

14 

44 

38 

14 

17 

14 

6 

18 

36 

26 

96 

Blank. 

N. 

18 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

"o 

0 

0 

17 

16 

14 

11 

2 

10 

14 

5 

8 

8 

9 

21 

39 

41 

26 

N.W. 

3 

14 

4 

10 

23 

16 

18 

8 

9 

9 

2 

2 

20 

19 

37 

42 

W. 

6 

4 

6 

7 

8 

9 

12 

11 

5 

13 

7 

10 

24 

20 

16 

32 

S.W. 

6 

6 

6 

7 

9 

8 

11 

8 

17 

13 

23 

14 

53 

26 

21 

27 

Vickabnrg,  Miss 

8. 
S.E. 

8 

7 

4 

11 

7 
16 

11 
25 

3 
16 

8 
23 

5 

19 

8 
24 

9 
16 

14 
17 

26 

8 

17 
12 

40 
41 

24 

30 

21 
56 

16 
66 

E. 

0 

8 

15 

6 

16 

10 

8 

5 

14 

9 

9 

6 

32 

14 

31 

23 

N.E. 

2 

7 

18 

10 

8 

6 

2 

8 

12 

6 

6 

8 

23 

17 

36 

16 

Calm. 

68 

22 

4 

8 

7 

11 

8 

8 

6 

8 

4 

12 

13 

87 

14 

22 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1. 

0 

0 

1 

1 

1 

0 

1 

2 

2 

2 

1 

N.W. 

9 

16 

4 

4 

9 

3 

2 

2 

2 

6 

6 

10 

18 

35 

17 

7 

W. 

10 

6 

16 

20 

11 

4 

8 

7 

15 

19 

12 

14 

46 

30 

46 

14 

8.W. 

11 

2 

18 

6 

12 

4 

12 

17 

16 

15 

9 

5 

40 

18 

31 

33 

Virginia  City,  Mont..- 

8. 

S.E. 

7 
18 

8 
19 

2 

12 

2 

11 

2 
20 

3 
41 

1 

27 

2 
12 

4 

25 

0 

17 

2 

18 

0 
20 

6 
00 

16 
57 

6 
43 

6 
80 

E. 

6 

4 

8 

6 

8 

6 

0 

2 

6 

18 

7 

8 

25 

13 

16 

7 

N.E. 

10 

5 

6 

9 

4 

8 

9 

1 

8 

7 

16 

10 

26 

25 

19 

13 

Calm. 

22 

32 

85 

36 

23 

30 

89 

40 

22 

13 

23 

27 

58 

81 

93 

109 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
"IT 

0 

0 

0 

0 

9 

16 

8 

12 

7 

6 

9 

"i 

8 

12 

19 

39 

38 

27 

20 

N.W. 

27 

28 

23 

28 

20 

14 

16 

10 

17 

17 

34 

38 

68 

83 

06 

89 

W. 

24 

11 

4 

6 

2 

9 

7 

8 

9 

8 

9 

8 

21 

43 

12 

^S 

S.W. 

10 

11 

6 

4 

2 

8 

4 

6 

5 

6 

4 

5 

16 

26 

11 

12 

Visalia^Cal i 

8. 

8.E. 

6 

10 

7 
18 

5 
21 

9 
20 

2 
11 

6 
10 

4 

12 

10 
9 

4 
6 

8 

11 

2 

14 

5 
6 

9 
80 

18 
34 

16 
52 

20 
31 

B. 

1 

0 

5 

4 

9 

9 

16 

18 

4 

8 

1 

2 

8 

8 

18 

38 

N.E. 

4 

1 

4 

1 

0 

4 

1 

8 

4 

8 

6 

7 

18 

12 

5 

8 

Calm. 

2 

1 

16 

14 

37 

33 

25 

25 

87 

27 

4 

6 

68 

9 

66 

83 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 

11 

H 

6 

8 

6 

12 

12 

18 

6 

16 

13 

85 

88 

28 

29 

N.W. 

15 

22 

10 

22 

27 

22 

84 

26 

25 

23 

26 

17 

74 

54 

59 

82 

W. 

12 

11 

8 

5 

4 

7 

7 

6 

7 

6 

8 

10 

21 

33 

12 

19 

8.W. 

14 

11 

8 

8 

8 

4 

7 

4 

6 

2 

6 

9 

18 

84 

9 

15 

Washington,  D.  C < 

8. 
8.E. 

17 
8 

10 
5 

20 
3 

24 

6 

22 
8 

16 
10 

7 
6 

12 

7 

26 
6 

18 
8 

21 
6 

23 
6 

66 
20 

58 

14 

66 

11 

35 
22 

E. 

4 

2 

12 

8 

10 

6 

6 

4 

6 

14 

8 

6 

23 

11 

30 

16 

N.E. 

10 

7 

16 

9 

8 

15 

14 

10 

4 

10 

6 

6 

20 

23 

32 

39 

Calm. 

4 

6 

10 

11 

6 

8 

1 

4 

1 

8 

1 

2 

5 

11 

26 

13 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

*  station  opened  July  15^  1877. 
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Station. 

Wind. 

1 

1 

1 

8 

1 

1 

1 

1 

1 

p 

s 

• 

■ 

t 

i 

• 

t 

o 

0 

1 

6 

-5 
2 

12 

11 

ft 

»? 

10 

14 

6 

14 

14 

St 

34 

QQ 

^ 

f 

N. 

12 

17 

21 

26 

39 

N.W. 

6 

0 

4 

8 

2 

1 

0 

2 

0 

6 

8 

3 

14 

8 

9 

3 

W. 

10 

6 

13 

6 

8 

2 

2 

2 

1 

4 

11 

2 

16 

18 

21 

6 

aw. 

88 

U 

86 

24 

28 

19 

28 

28 

84 

82 

26 

27 

01 

109 

88 

76 

Winnmniioca,  If  bt  . . .  < 

s. 

S.E. 

9 
0 

10 

1 

5 
2 

18 
7 

9 
2 

6 
0 

8 
0 

11 

1 

16 
2 

14 
2 

10 
0 
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Paper  22. 

Extracts  from  th^  Instructions  to  Observer  Sergeants, 

«  «  »  «  «  «  « 

6.  The  regular  observations  from  will  commence  "with  the  moming-obser- 
Tation  of  .  and  on  and  after  that  date  seven  observations  will  he  made 
daily,  tlirec  of  which  will  form  the  telegraphic  series,  three  the  locdlf  and  one  the  mid- 
day series. 

7.  The  obser^'atiou8  forming  the  telegraphic  series  will  be  taken  dally  at         a.  m., 

p.  m.,  and  m.  (local  time),  and,  after  the  proper  corrections  have  beeo 

made,  will  be  written  on  Form  5,  if  the  station  is  a  telegraphic  one,  and  also  in  the 
Daily  Record  of  Observations  and  the  Record  of  Bulletins  (where  this  is  authorized). 
At  stations  that  do  not  re]K>rt  by  telegraph.  Form  5  will  not  be  used. 

8.  The  instruments  will  be  read  in  the  following  order : 

1.  Barometer. 

2.  Thermometer. 

3.  Hygrometer. 

4.  Anemometer. 

5.  Anemoscope. 

6.  Rain-gauge. 

9.  The  readings  of  the  different  instruments  must  be  entered  in  the  original  record 
of  observations  as  soon  as  made,  and  not  copied  in  afterward  from  a  slip  of  paper. 
Observers  will  habitually  carry  this  book  w^hen  making  an  observation,  and  enter  the 
reading  in  pencil,  as  noted  at  the  time.  They  will  also  enter  in  this  book  the  proper 
corrections,  as  indicated  by  the  marginal  references.    Pen  and  ink  must  not  be  used 

for  entering  any  observation  or  correction  in  this  record. 

##  #  #  #  *  • 

13.  In  addition  to  the  telegraphic  series  of  observations,  three  others,  forming  the 
local  series,  will  be  taken  daily  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  (local  time),  respect- 
ively. These  observations  will  be  entered  in  the  daily  record  in  the  same  manner  as 
the  telegrax)hic  observations,  but  on  a  separate  sheet. 

15.  The  midday  series  will  consist  of  an  observation  taken  daily  at  12  m.,  Washing- 
ton mean  time,  and  will  be  entered  in  the  daily  record  as  a  separate  series.  When 
tills  report  is  called  for  by  telegraph  from  the  central  office,  the  corrected  barometric 
reading),  the  direction  of  wind  and  state  of  weather,  and  the  velocity  of  the  wind  in 
liiiles  per  hour  will  be  given ;  the  whole  being  sent  in  the  same  order  in  which  they 

are  here  named,  and  in  the  regular  cipher-word. 

#  «  #  •  *  «  • 

29.  At  all  stations  ordered  to  make  river-reports,  the  depth  of  ^ater  will  l>e  observed 
at  three  o'clock  (local  time)  each  afternoon,  and  embodied  in  the  regular  p.  m.  tele- 
graphic report. 

30.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river,  a 
special  series  of  observations  will  be  reported  in  the  usual  manner  at  the  next  suc- 
ceeding telegraphic  re])ort.  These  special  reports  will  be  continued  tri-daily  (one  at 
each  telegraphic  report)  until  the  river  resumes  its  normal  condition,  when  they  will 
be  discontinued. 

32.  The  observations  for  the  morning  and  midnight  special  river-reports  will  he 
made,  if  practicable,  within  an  hour  of  the  time  of  report. 

Observers  must  exercise  great  care  in  making  and  recording  the  river-observations, 
in  order  that  they  may  be  relied  upon  as  accurate  by  interested  parties. 

33.  The  amount  of  rain-fall  (or  melted  snow)  wiU  be  measured  and  rejiorted  at  each 
of  the  three  telegraphic  reports  only. 

MAXIMUM  THERMOMETER. 

This  iuHtrnment  will  be  read  daily  at  the  time  of  making  the  11  p.  m.  observation. 

MINIMUM  THER>IOMETER. 

The  minimum  thermometer  will  be  read  at  the  7.35  a.  m.  and  11  p.  m.  observations. 
At  the  7.35  a.  m.  observation,  care  must  be  taken  not  to  disturb  the  index,  w^hich  will 
be  stit  at  the  time  of  taking  the  night  observation  only.  The  minimum  temperature 
at  the  time  of  making  the  7.35  a.  m.  observation  will  form  a  part  of  the  regular  tele- 
graphic repoii;  from  ^1  stations. 

WATER  THERMOMETER. 

34.  At  stations  provided  with  this  thermometer  one  observation  will  be  made  at 
three  o'clock  p.  m.  (local  time),  daily,  of  the  temperature  of  the  water  at  the  surface 
and  bottom  of  the  lake,  bay,  or  river  upon  which  the  station  is  located. 

The  observer  will  select  some  convenient  spot  on  the  shore  (a  wharf  or  pier  when 
practicable),  where  a  sufficient  depth  of  water  exists  to  give  a  positive  difference  be- 
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tween  the  surface  and  bottom  t-emperatures,  and  will  provide  himself  with  enough 
strong  cord  to  reach  the  bottom  at  the  place  selected.  One  end  of  this  cord  will  be 
securely  fastened  to  the  wire  handle  at  the  upper  end  of  the  cylinder  inclosing  the 
thermometer. 

In  making  the  observations,  the  observer  will  first  note  the  temperature  of  the  air, 
then  that  of  the  surface-water,  by  immersing  the  thermometer  in  the  upper  stratum  of 
wat«r ;  and  then,  lowering  the  cylinder  slowly  to  the  bottom,  will  allow  it  to  rest 
there  long  enough  to  fill ;  aft«r  which  it  will  be  drawn  quickly  to  the  surface,  and  the 
temperature  shown  by  the  thermometer  carefully  noted.  The  water  will  be  poured 
out  of  these  cylinders  after  each  observation  and  the  thermometer  thoroughly  dried. 
These  observations  will  be  recorded  on  Form  31. 

WIND- VANE. 

•,^.  The  observation  of  the  vane  requires  more  care  than  is  usually  given.  In  winds 
of  considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  direction;  it 
oscillates  incessantly,  and  its  oscillations  increase  in  extent  with  certain  winds  and 
with  the  violence  of  the  wind.  In  such  cases  observers  must  note  the  mean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  recorded.  The  attention  of  observers  is  called  to  this  mat- 
ter, in  order  to  prevent  them  from  recording  a  direction  of  the  wind  when  it  is  calm. 
The  direction  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the 
compass,  beginning  with  the  north  and  moving  around  by  the  eastward,  auduumbared 
from  one  to  eight  respectively. 

In  reporting  changes  in  the  direction  of  the  wind,  the  terms  veering  and  hacking  will 
be  ase(L  The  term  veering  indicat4^s  the  changing  of  the  wind  from  N.  to  £.  to  S.,  and 
so  on,  or  in  the  direction  corresponding  with  the  movements  of  the  hands  of  a  watch  ; 
while  backing,  being  the  reverse  terra,  indicates  tluit  it  changes  from  N.  to  W.  to  S., 
and  so  on. 

RAIN-GAUGE. 


71.  Thp  rain-gauge  will  b»i  placJMl,  whenever  prac.tinable,  with  the  top  of  the  funnel- 
shaped  collector  twelve  inohes  above  the  surface  of  the  ground,  firmly  fixed  in  a  ver- 
tical position,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be 
examined  at  the  time  of  making  each  of  the  three  telegraphic  observations,  the  %inount 
of  water  it  contains  carefully  mensured  by  means  of  the  graduated  rod  sent  with  each 
cauge,  and  then  emptied  and  returned  to  its  proper  position.  When  a  position  at  the 
Tevol  of  the  ground  cannot  be  found  with  a  sufficiently  clear  exposure,  the  (^auge  will 
be  placed  on  the  top  of  the  instrument-room  or  roof  of  the  building  occupied  by  the 
observer,  who  will  measure  the  height  above  the  ground  and  report  it  to  this  office. 
The  measuring-rod  is  graduated  in  inches  and  tenths  of  inches,  and  the  proportion 
between  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  ten  inches  upon  the  rod 
correspond  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod  to  one-tenth  of  rain, 
and  one-t«nth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted,  and  then 
measured  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted 
snow  must  be  noted  under  the  head  of  remarks  in  tlie  weekly  reports.  Whenever  from 
any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measured  and  ten  inches  of 
snow  reported  as  one  inch  of  rain-fall. 

WATER-GAUGE. 

Care  must  be  taken,  In  making  observations  when  the  water  is  rough,  to  get  the 
mean  of  the  rise  and  fall  of  the  waves.  After  securing  the  gauge,  fix  some  point  of 
reference,  so  that  in  case  it  should  be  destroyed  another  could  be  put  up  at  the  same 
height.  This  may  be  done  by  miirking  on  some  given  point  in  the  vicinity  any  given 
iieight  of  the  water. 

SUNSET  OBSERVATIONS. 


The  ol)8erver  at  ekch  station  will  note,  each  day,  at  the  exact  time  of  sunset  (which 
fae  will  be  furnished  for  this  purpose)  and  for  a  time  not*  t<i  exceed  thirty  minutes 
after  snnset,  the  character  of  the  western  sky  and  of  the  sunset,  and  will  state  this 
character  at  the  time,  in  writing,  as  "  Fair-weather  sunset,"  "  Doubtful  sunset,"  or 
** Foul- weather  sunset."  The  term  "Fair-weather  sunset"  will  express  such  condi- 
tion of  the  sky,  particularly  the  western,  and  such  character  of  the  sunset  as  is  con- 
sidered to  indicate  a  clear  day  for  the  day  ensuing.  The  tenn  "  Doubtful  sunset " 
will  Indicate  that  the  conditions  are  such  as  to  leave  the  mind  of  the  observer  in  doubt 
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as  to  wliat  the  sunset  presages  for  the  following  day.  The  term  "Foul-weather  sunset'' 
indicates  that  the  sun  is  wholly  obscured  by  clouds,  and  the  appearances  indicate  a 
rainy,  stormy,  or  unpleasant  day  for  the  day  following. 

1.  A  sunset  prediction  of  one  day  is  verified,  or  not  verified,  as  the  case  may  be,  by 
the  weather  until  sunset  of  the  ensuing  day. 

2.  The  prediction  "Foul"  or  "Fair"  refers  especially  to  rain,  and  does  not  refer, 
in  any  way,  to  amount  or  kind  of  clouds  or  fog. 

3.  The  prediction  "Foul"  means  that  the  appearance  of  the  sky  indicates  rain;  if 
^  any  rain  equaling  or  exceeding  one  one-hundredth  of  an  inch  falls  before  sunset  on 

the  ensuing  day,  the  prediction  is  verified,  and  if  not,  it  is  not  verified. 

4.  Fair  means  that  the  appearance  of  tne  sky  does  not  indicate  rain,  and  if^no  rain 
equaling  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified ;  if  any  rain  in 
excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

5.  Doubtful  sunsets  cannot  be  verified. 

6.  The  sunset  prediction  should  be  the  last  entry  in  the  journal  and  abstract  for  the 
day,  and  its  verification,  as  determined  by  the  w'eather  Irom  the  hour  of  prediction 
up  to  sunset  of  the  ensuing  day,  will  be  entered  on  the  same  line  with  it. 

The  observer  will  endeavor  to  note  either  '*Fair  weather"  or  "Foul  weather, ** 
noting  as  few  "Doubtful"  as  possible.  It  is  considered  that  practice  will  be  found  to 
make  this  comparatively  easy.  The  note  made  for  each  evening  will,  at  sunset  next 
day,  be  noted  in  writing  as  "verified"  or  "not  verified." 

From  and  after  the  date  at  which  the  receipt  of  this  order  is  acknowledged  by  tele- 
graph from  each  station,  it  will  be  understood  that  an  additional  word  is  supposed  to 
be  added  to  the  " midnight"  telegraphic  report  from  that  station.  If,  aft«r  the  cipher- 
word  for  thermometer,  and  before  humidity,  no  word  is  added,  it  will  be  understood  at 
this  office  that  the  station  reportinc  reports  a  "Fair-weather  sunset."  If  the  station 
reports  a  **  Doubtful  sunset,"  it  will  do  so  bv  adding  after  the  cipher-word  for  ther- 
mometer, and  before  humidity,  the  word  "£>oubt."  If  the  report  is  "Foul-weather 
sunset,"  it  will  add  in  the  same  space  the  word  "Foul." 

FORMS. 

108.  The  following-named  meteorological  forniH  ju'e  fnniished  by  this  office  for  sta- 
tion use : 

Form  1. — Telegraphic  river-report. 

Form  2. — Receiving-sheet. 

Form  3. — Daily  bulletin. 

Form  4. — Weekly  meteorological  report. 

Form  5. — T«»legraphic  report. 

Form  8. — ^Weather-map. 

Form  15. — Synopsis  and  indications. 

Form  16. — Montlily  chart. 

Form  22. — Monthly  mean. 

Form  23. — Cautionary-signal  blank. 

Form  24. — Record  of  bulletins. 

Form  25. — ^Telegraphic-message  fonn. 

Form  26. — River-bulletin. 

Form  27. — Special  river- report. 

Form  28. — Regular  weekly  river-report. 

Form  30. — ^\Veekly  instruction-report. 

Form  31. — Weeklv  report — temperature  of  water. 

Form  32. — Monthly  report — ^temperature  of  water. 

Form  33. — Comparative  barometric  readings. 

Form  34. — Annual  mean  or  meteorological  Hummar^-. 

Form  A. — Record  of  telegrams  refused  by  telegraph  company. 

Form  B. — Record  of  telegrams  sent  and  received. 

Check-lists. 

109.  Form  1  is  used  by  the  special  river-obsen*ers  for  their  reports,  and  should  be 
made  in  duplicate ;  one  copy  for  tile  in  the  telegraph-oftice  at  the  schedule-times,  and 
the  other  to  be  forwarded  to  this  office  at  the  end  of  each  week. 

110.  Form  2  is  for  the  use  of  the  telegraph-operators  in  receixin^  the  reports  from 
other  stations,  and  will  be  fiimished  by  the  observers  in  such  quantities  as  may  be  re- 
quired, care  being  taken  to  guard  against  wasteful  and  unnecessary  use.  The  spaces 
will  be  filled  up  in  regular  order,  commencing  at  the  upper  left-hand  comer,  and  fill- 
ing each  space  to  the  right  in  succession  on  the  first  line,  and  then  commencing  at  the 
leu-hand  space  of  the  second  line,  and  so  on.  Observers  will  require  the  receiving- 
operators  to  sign  and  date  each  sheet,  and  also  to  note  the  time  the  re^rts  upon  it  were 
received  before  taking  it  from  the  telegraph-office.  The  time  of  receipt  from  the  oper- 
ator will  be  noted  by  the  observer  or  assistant.  When  the  reports  are  received  in  dupli- 
cate by  the  operator,  observers  will  retain  the  original  sheets  furnished  them  by  this 
office.      •  ' 
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After  the  repoi*ts  are  translated  and  entered  in  the  bulletin,  the  receivin<f-sheets  f(»r 
each  full  report  will  be  placed  together,  aud  folded  neatly  in  three  folds^  xiarallel  viiih 
the  writing. 

Each  morning  the  three  reports  of  the  preceding  day  will  be  secured  together,  so 
as  to  form  a  single  package.  At  the  end  of  each  week  the  seven  daily  packages  of  the 
we^k  will  be  put  in  one  neat  package,  and  forwarded  by  mail  to  this  ofiice,  with  the 
name  of  stiUion  plainly  written  u]K)n  the  outer  fold  of  the  outside  sheet. 

111.  Form  3  is  the  daily  bulletin  issue<l  for  public  information.  The  several  columns 
will  be  filled  u^)  from  the  receiving-sheet,  the  words  and  figures  being  written  plainly 
aud  distinctly. 

When  any  i^art  of  a  report  is  not  received,  or,  if  received,  is  evideutlj'  incorrect,  the 
word  "blank"  will  be  written  in  the  spaces  t-o  be  filled  by  such  part. 

Absence  of  wind,  of  clouds,  rain-fall,  or  change  in  barometer,  thermometer,  and  river 
w^ill  be  indicated  by  the  figure  zero. 

112.  Form  4  is  the  weekly  report,  and  three  copies  will  be  forwarded  to  this  office  at 
the  end  of  each  week — one  copy^  containing  the  full  record  of  the  telegraphic  series  of 
observations,  one  the  record  of  the  local  scries,  and  the  third  that  of  the  midday  obser- 
vations. 

In  filling  up  this  form,  the  daily  means  of  the  local  (7,  2,  and  9  o'clock)  aud  the  wcekljf 
means  of  the  teleffraph'w  barometric  aud  thermometric  observations  will  be  entered  in 
their  proper  columns,  and  the  >Yords  "daily"  a!id  "weekly,"  resi^ectivcly,  added  to 
the  heading. 

In  the  telegraphic  series  will  be  given,  firstly,  the  mean  of  the  morning;  secondly, 
that  of  the  afternoon ;  and,  thirdly,  that  of  the  midnight  observations. 

115.  An  additional  coluum  will  be  ruled,  under  the  head  of  "Remarks,"  on  Form  4, 
containing  the  series  of  telegraphic  observations,  in  which  the  a.  m.  reiulings  of  the 
minimum  thermometer  will  be  recorded. 

An  additioiml  coluum  will  be  ruled,  under  the  head  of  "Remarks,"  on  Form  4,  for 
eiich  series  of  observations,  in  which  will  be  recorded  the  state  of  the  weather.  Ab- 
sence of  wind,  clouds,  rain-fall,  &c.,  will  be  indicated  by  the  figure  /.ero. 

When  the  upper  clouds  are  obscured,  the  word  "hidden"  will  be  wiitten  on  Form 4 
in  appropri«ate  column. 

116.  Form  5  will  be  used  for  all  telegraphic  report**,  and  will  be  made  out  each  time 
in  duplicate,  one  copy  for  file  in  the  telegraph-office  for  transmission  b3'  telegraph,  and 
the  other  for  transmission  by  mail  to  this  otfice. 

In  making  the  duplicates  of  this  form,  carbon-paper  and  the  stylus  will  be  used,  and 
both  co\)\eH  written  at  the  same  time. 

The  times  of  tiling  in  the  telegraph-oftice  and  the  transmissitm  of  the  reports  must 
be  filled  in  by  the  operator  who  receives  and  trauHinits  them,  and  verified  by  his  sig- 
nature. 

#  #  #  »  #  4  « 

124.  When  rain,  snow,  hail,  or  sleet  have  occurred  since  the  last  telegi'aphic  report-, 
and  the  quantity  collected  in  the  gauge  is  not  sutficient  to  measure  at  the  time  of  ob- 
servation, the  cipher- word  "  Joiixson"  will  be  written  on  Form  .5  in  the  proper  space 
to  indicate  precipitation,  had  it  been  mea,snrable. 

130.  Form  15  is  for  the  synopsis  and  indications,  and  a  copy  properly  filled  up  will 
be  posted  with  each  bulletin  at  all  stations  where  they  are  received,  and  at  which  the 
farmers'  bulletins  are  not  printed.  The  midnight  indications  will  be  used  with  the 
morning  bulletin,  and  the  morning  indications  with  the  afternoon  bulletin,  whenever 
practicable.  At  stations  where  the  afternoon,  and  not  the  midnight,  indications  are 
receive<l,  they  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases"  the  time  and  date  of  issue  from  VVashington  must  be  plainly  written 
upon  the  form. 

132.  Form  16  is  the  ineteorologieal  chart,  to  be  ma<le  out  monthly  at  each  station, 
and  forwarded  by  mail  to  this  office  not  later  than  the  10th  of  the  month  succeeding 
that  for  which  it  forms  the  record.  In  filling  up  this  form,  the  following  instructions 
will  be  observed : 

The  time  of  beginning  and  ending  of  all  auroral  displays  will  be  recorded  in  the 
Boaces  between  the  two  upper  lines  and  under  the  proper  dates,  neatly  written  in 
black  itik,  the  word  auroras  being  written  on  the  margin  to  the  left  of  this  record. 

For  the  thermometer,  take  the  daily  reports,  beginning  with  the  morning  report  of 
the  first  day  of  the  month ;  with  a  sharp  pencil  make  a  dot  on  the  chart  at  the  liei^ht 
at  which  the  dry-bulb  thermometer  stood  at  the  first  observation,  at  its  proper  relative 
distance  from  the  12  m.  (midday)  line,  as  shown  in  Plate  2.  Dot  in  a  similar  manner 
each  of  the  seven  observations.  Join  these  dots  with  the  pencil  and  after  trace  with 
ink. 

Continue  the  same  process  with  the  wet-bulb  thermometer,  barometer,  velocity  of 
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the  wind,  and  the  relative  humidity,  making  the  direction  of  the  wind  in  small  let- 
terH  opposite  each  observation. 

The  average  amount  of  clouds  for  each  day  will  be  given  in  the  space  immediately 
above  the  29.00  inch  line  on  the  chart,  dividing  the  squares  into  1,  2,  3,  and  4  4ths 
respectively. 

133.  In  deciding  w^hether  a  day  is  clear,  fair,  or  cloudy,  its  character  will  be  deter- 
mined by  taking  the  sum  of  the  entire  number  of  fourths  of  clouds  observed  at  7  a.  m., 
2  p.  m.,  and  9  p.  m.  A  clear  day  will  be  one  in  which  the  sum  of  the  observed  fourths 
is  three  or  less  than  three ;  a  fair  day,  one  in  which  the  sum  is  from  four  to  eight  in- 
clusive ;  and  a  cloudy  day,  one  for  which  the  sum  is  from  nine  to  twelve,  inclusive. 

In  filling  up  Form  16,  the  average  cloudiness  (in  fourths)  for  the  day  will  be  entered. 
Average  cloudiness  will  be  found  by  dividing  by  three  the  sum  above  taken,  and  will 
be  indicat^id  as  follows : 

0  when  the  sum  of  the  three  observations  is     0  or    1 

1  when  the  sum  of  the  three  observations  is  2, 3,  or    4 

2  when  the  sum  of  the  three  observations  is  5, 6,  or    7 

3  when  the  sum  of  the  three  observations  is  8, 9,  or  10 

4  when  the  sum  of  the  three  observations  is    11  or  12 

134.  The  commencement  of  rain  or  snow  will  be  indicated  by  a  fine  line  one-sixteenth 
of  an  inch,  or  less^  in  length ;  the  rate  of  fall  by  a  broken  curved  line,  indicating  the 
greater  or  less  rapidity  of  the  same ;  and  the  amount  of  water  by  a  heavy  straight  line, 
conformably  to  any  adopted  scale,  and  with  its  right  edge  rosting  at  the  point  repre- 
senting the  time  it  ceased.  Should  rain  or  snow  continue  falling  aft«r  the  midnight 
observation  of  any  day,  the  heavy  straight  line,  showing  the  amount  fallen  up  to  that 
time,  will  be  drawn,  while  a  second  broken  curved  line  will  be  started  to  show  the 
continuance  of  the  same. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1^  inches  or  a  greater  veloc- 
ity of  wind  than  35  miles  per  hour,  but  in  all  cases  the  scales  used  must  be  made  to 
cover  equal  fractional  parts  of  inches  and  e(^ual  numbers  of  miles. 

135.  The  mean  barometer,  mean  temperature,  prevailing  wind,  total  number  of 
miles  traveled  by  the  wind,  and  total  rain-faU  for  the  month  must  bo  entered  in  their 
proper  places  on  the  margin  of  the  chart. 

The  name  of  the  station  and  month  for  which  prepared  must  always  be  plainly 
written  on  the  right  margin  of  the  form.  The  range  of  temperature  will  be  showu 
for  each  day  by  a  vertical  fine  crossing  the  torai>erature-curve. 

136.  Form  22  is  used  for  the  record  of  the  daily  and  monthly  means  of  the  barometer 
and  thermometer,  with  the  prevailing  direction  of  the  wind,  amount  of  rain-fall,  and 
other  data  for  the  month. 

In  filling  up  this  form,  the  daily  means  of  the  barometer  and  tliennoiuetcr  for  the 
local  series  of  observations  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p. 
m.,  and  double  the  9  p.  m.  observations  by  four. 

The  mean  daily  humidity  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p. 
m.,  and  9  p.  m.  observations  by  three.  The  monthly  means  will  be  obtained  by  divid- 
ing the  sum  of  the  daily  means  by  the  number  of  days*  observations  taken  during  the 
month. 

The  monthly  mean  of  the  telegraphic  obserA'atious  will  be  obtained  by  dividing  the 
sum  of  the  observations  in  each  column  by  the  number  of  days. 

138.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  signals, 
and  will  bo  filled  ui»  and  forwarded  weekly  to  this  oftice,  whether  signals  have  been 
ordered  or  not. 

In  the  column  of  ''Remarks"  will  be  noted  such  special  cases  of  benefits  to  commer- 
cial or  other  interests  as  may  come  to  the  observer's  knowledge,  and  also  the  passage 
over  the  station  of  any  storm  for  which  signals  were  not  ordered,  with  date  and  time, 
and  the  maximum  velocity  attained  by  the  wind  in  each  case.  All  casualties  result- 
ing from  storms  at  any  cautionary  station  will  bo  reported,  so  far  as  they  come  within 
,the  knowledge  of  the  observer. 

141.  Form  26  is  the  river  bulletin,  and  will  be  filled  up  as  indicated  by  the  several 
hea^lings,  and  posted  in  such  plares  as  are  found  necessary  to  give  suitable  publicity 
to  the  reports  and  meet  the  wants  of  business  men  interested  in  them. 

143.  Form  28  is  for  use  at  all  river-stations,  whether  regular  or  special,  and  will  be 
forwarded  weekly  to  this  office,  properly  filled  up,  as  indicated  by  the  several  head- 
ings. Under  the  hea<l  of  "Remarks"  on  this  form  will  be  noted' all  unusual  occur- 
rences connected  with  the  stage  of  water  in  the  river  at  and  near  the  station,  such  as 
the  presence  of  floating  ice,  timber,  &c. ;  formation  and  breaking  of  ice-gorges  and 
other  obstructions ;  damages  to  levees ;  time  of  opening  and  closing  of  navigation ; 
accident  to  gauge  or  change  in  location  of  same,  &c. 
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145.  Form  31  is  the  weekly  report  of  observations  on  temperature  of  water,  one  copy 
'Of  which,  properly  filled  up,  will  be  forwarded  regularly  to  this  oflice  and  one  copy 
retained  for  station-file. 

146.  Form  32  is  the  monthly  report  of  observations  on  the  temperature  of  water,  of 
which  two  copies  will  be  forwarded  to  this  office  on  the  first  day  of  the  month  succeed- 
ing that  of  which  it  forms  the  record.  •The  precise  nature  of  the  spot  where  the  water- 
temperatures  are  taken  must  be  noted  under  the  head  of  ^'Remarks." 

148.  Form  34  is  for  the  annual  mean,  or  meteorological  summary,  which  must  be 
posted  up  in  a  conspicuous  x)lace  in  the  observer's  office.  On  this  forim  will  be  entered, 
on  the  first  da^^  of  each  mouth,  the  data  for  the  preceding  month,  as  indicated  at  the 
top  of  the  several  columns.  A  carefully-compared  copy  of  this  form  must  be  forwarded 
to  this  office  within  fifteen  days  of  the  close  of  the  year  of  which  it  forms  the  record, 
the  original  being  kept  for  station-reference. 

154.  In  the  journal  will  be  entered  daily  all  matters  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual 
atmospheric  appearances  and  disturbances,  giving  in  each  case,  when  possible,  the 
time  of  beffinninc  and  duration  of  each.  Especially  will  the  observer  enter  a  detailed 
account  of  the  characteristic  phenomena  oi  every  serious  storm  that  passes  over  his 
:atation.'  In  this  book  will  also  be  noted  all  changes  in  location  of  office  or  instru- 
ments, the  condition  of  the  insti'umeuts,  and,  when  damaged  in  any  way,  the  cause  of 
iiyury. 

155.  Observers  will  bo  particular  to  note  in  the  journal  every  display  of  aurora, 
iieeking,  by  inquiry  of  others  if  necessary,  to  make  their  record  complete. 

If  the  sky  is  obscured  bv  clouds,  so  that  the  aurora,  if  present,  cannot  be  observed, 
the  word  "  obscured  "  will  be  entered  in  that  part  of  the  record  devoted  to  auroral  dis- 
plays. If  the  sky  is  sufficiently  clear  for  observation,  the  words  "aurora"  or  "no 
aurora'*  will  be  entered  according  as  one  is  visible  or  not.  When  observed,  a  full 
account  of  the  phenomena  will  be  entered  in  the  journal,  showing  the  exact  minute  of 
beginning  and  ending  of  the  aurora,  and  the  principal  phases  of  changes  that  it  expe- 
riences. The  following  particulars  should  be  noticed:  the  azimuth  and  altitude  of 
each  extremity  and  of  the  ci-own  of  any  arch  of  light,  and  the  samd  data  for  any 
<.'orona  or  glory  that  may  be  formed. 

^Tieii  the  observer  is  familiar  with  the  nanicK  of  the  principal  fixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them :  1)ut  it  is  preffrable  that  he  should 
observe  directly  the  altitude  and  azimuth. 

157.  Observers  iimst  be  ijarticular  as  to  the  date  of  the  aun)rti ;  and  when  it  begins 
in  the  evening  of  one  day  and  continues  into  the  early  morniug  of  the  next  day,  it  will 
be  entered  as  occurring  on  the  first  day,  but  its  details  will  be  given  in  the  record  an 
occurring  lietween  the  hour»  of  its  actual  beginning  and  ending.  Thus,  an  aurora  that 
bagan  on  the  evening  of  the  12th  of  January,  and  continued  until  the  early  morning 
of  the  13th,  would  be  entered  as  the  aurora  of  the  12t.h,  but  its  details  would  be  recordeil 
as  occurring,  for  instance,  between  the  hours  of  10  p.  m.  of  January  12,  and  2  a.  m.  of 
January  13. 

158.  All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will 
be  made  under  or  opposite  to  that  day,  and  not  be  entered  as  a  subsequent  date,  as  i.s 
frequently  done.  For  example,  an  auroral  display  occumng  May  2^5,  should  be 
outered  opposite  that  date,  and  not  referred  to  on  the  24th,  a«  having  occuiTcd  "  last 
ijvcning." 

160.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  forwarded  to  this  office 
from  stations  east  of  the  100th  meridian,  within  five  days  after  the  expiration  of  each 
month.  At  stations  west  of  that  meridian  they  must  be  mailed  not  later  than  the 
second  of  the  month.  This  abstract  must  contain  all  the  important  entries  of  the  jour- 
nal, especial  care  being  taken  to  exclude  all  matter  relating  to  the  ordinary  routine  of 
observ'ations  that  are  given  on  the  various  forms.  The  abstract  should  show  clearly 
and  briefly  all  matters  of  interest  not  provided  for  in  the  regular  forms,  such  as  mete- 
oric and  auroral  displays,  earthquakes,  and  other  unusual  atmospheric  nhenomena, 
giving,  whenever  practicable,  the  time  of  beginning  and  duration  of  each.  In  each 
day^s  abstract  the  subject  of  auroras  will  be  noted  briefly,  in  the  authorized  manner. 

162.  At  river-stations,  all  special  phenomena  that  affect  navigation  will  be  noted, 
such  as  date  of  high  and  low  water  during  the  month,  with  monthly  range  at  station ; 
closing  of  river  by  ice ;  formation  of  ice  or  other  gorges,  with  effect  upon  naviga- 
tion, &c. 

1^.  At  lake  and  sea-coast  stations,  the  number  of  cautionary  signals  displayed  dur- 
ing the  month  will  be  reported,  with  results  as  far  as  known  at  each  station ;  number 
i>f  storms  that  passed  over  station  for  which  cautionary  signals  were  not  ordered,  dat«s, 
with  velocity  of  wind,  being  stated  in  each  instance. 
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164.  Each  abstract  mnst  show  at  it«  head  the  name  of  the  station  and  month  for 
which  it  is  prepared,  and  at  -its  close  the  official  si^ature  of  the  person  making  it. 
To  facilitate  reference,  marginal  notes  will  be  made  m  red  ink  at  the  left  of  the  ver- 
tical line  on  each  page,  upon  the  prominent  subject  mentioiled  in  the  text,  as  '^  aurora," 

*  *  rain,"  *  *  snow,"  *  *  hail,"  *  *  earthquakes,"  &c. 

♦  »  #  ♦  »  »  » 

• 

167.  The  daily  reconl  of  observations  will  be  an  exact  copy  of  Form  4  and  filled  up 
in  the  same  manner.  The  several  series  of  observations  will  be  entered  in  the  same 
book,  care  being  taken  to  date  and  time  them  properly.  The  telegraphic  serieia  will 
be  entered  first,  followed  by  the  local  and  midday  series. 

168.  The  record  of  bulletins,  when  its  use  is  authorized  at  any  station,  wUl  be  filial 
up  regularly  from  the  daily  bulletiuM,  of  which  it  is  a  copy. 


ORIGINAL  RECORD  OF  OBSERVATIONS. 

178.  The  **  original  record"  is  intended  to  furnish  the  central  office  with  data  for  the 
correction  of  errors  made  at  the  several  stations  in  reducing  and  copying  the  observa- 
tions. To  make  it  of  any  value  for  this  purpose,  the  rea<lings  of  the  dilferent  instro- 
ments  mnst  be  entered  as  made,  and  not  copied  in  from  a  slip  of  paper.  Observers  will 
habitually  carry  this  book  when  making  an  observation,  and  enter  the  readings  in 
pencily  as  noted  at  the  time.  They  will  also  use  this  book  for  making  the  projjer  cor- 
rections, as  indicated  by  the  marginal  references.  Pen  and  ink  must  not  be  useti  for 
entering  any  observation  or  correction. 

The  velocity  of  the  clouds  will  be  indicated  by  a  single  letter,  following  the  din^r- 
tion,  as  follows:  C  for  **calm,"  8  for  "slowly,"  and  R  for  "rapidly." 

The  character  of  wind  will  be  indicated  by  the  letters  S  for  "steady,"  and  V  for 
"variable,"  following  the  direction. 

250.  Observers  will  give  clo^  attention  to  the  observation  and  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  weather,  and  report-  them  promptly  to  this 
office.  The  fouowing  points  should  be  particularly  noted  before,  during,  and  after  a 
storm  or  change  of  weather;  direction  and  force  of  the  wind;  kind,  direction,  motion, 
and  appearance  of  the  clouds ;  action  of  the  barometer  and  thermometer,  and  such 
other  purely  local  caiLses  as  appear  to  influence  the  results. 

251.  The  attention  of  sergeants,  or  other  enlisted  men  in  charge  of  stations,  is  di- 
rected to  the  fact  that  they  are  reqidred  to  make  the  reports  absolutely  correct.,  and 
that  any  shortcoming  in  this  respect  renders  them  liable  to  punishment.  Aside  from 
this,  it  should  be  kept  constantly  in  mind  that  a  single  incorrect  report  may  c^iuae  the 
loss  of  life  and  property  to  an  unknown  amonnt,  and  all  reports  must  be  made  with 
this  responsibility  clearly  in  view.  Whenever  an  observer  is  unable  from  any  cause 
to  get  in  his  report,  properly  corrected,  at  the  regular  hours  of  report,  he  will  not  send 
the  uncorrected  portion,  but  will  w^rite  the  word  "blank"  in  each  of  the  spacers  that 
would  otherwise  have  been  occupied  by. this  portion  of  the  report.  Observers  will 
never  send  any  report  or  part  of  report  which  they  have  reason  to  believe  is  incorrect, 
and  will  bear  in  mind  that  it  is  safer  and  more  in  accordance  withinstrnetious  to  omit 
a  report  than  to  make  a  false  one. 


Paper  2:}. 

Office  of  the  Chief  Sigxal-Offickr,  , 

WaahiugtoH,  I>.  C,  Augunt  15, 1^8, 

s      [Circular  Xo.  8.] 

This  (urciJar  is  published  for  the  information  of  persons  desiring  to  enter  the  service 
of  the  United  States,  with  reference  to  the  full  duties  of  the  Signal  Service  of  the 
Army,  including  not  only' field  signals  and  telegraphy,  but  also  the  observation  and 
report  of  storms,  by  tolegraph  and  signal,  and  display  of  cautionary  signals,  for  the 
benefit  of  commerce  and  agriculture,  under  the  joint  resolution  of  Cougre^M,  approved 
February  9,  1870,  the  acts  of  Congress,  approved  June  10,  1872,  March  3,  1873,  June 
23,  1874,  and  March  3,  1875,  and  the  authorization  of  the  Secretary  of  War,  and  for 
such  other  duties  as  may  be  required  in  connection  therewith. 

1.  Entrance  into  this  service  is  in  every  case  by  enlistment  as  a  private  soldier  in 
the  Regular  Army  of  the  United  States,  the  pay,  quarters,  allowances,  and  duties  being 
in  the  first  instance,  and  unless  chiiuged  after  instruction,  detail  or  promotion,  as 
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hereinafter  ex][»1aine<l)  those  of  a  private  soldier  in  the  Si^al  Corpfl,  IT.  S.  A.  All  men 
enliHted  are  drilled  in  the  nse  of  arms,  and  disciplined  in  the  duties  of  soldiers.  The 
term  of  service  is  five  years,  unless  sooner  discharged.  The  Secretary  War  has  power 
to  granif  discharges,  which  this  office  is  authorized  to  promise  when  applied  for  on 
proper  grounds,  and  at  times  when  no  special  injury  t-o  the  service  would  result  there- 
from ;  but,  as  a  rule,  no  application  for  a  discharge  will  be  favorably  entertained  until 
after  two  years  of  faithfiil  service,  and  not  then  except  as  above  specified.  With  the 
single  exception  that  men  enlisting  for  the  Signal  Cori)s  will  not  be  transferred  to  any 
other  branch  of  the  Army,  no  promise  will  be  given  wnich  can  alter  or  afiect  the  usual 
terms  of  enlistment.  The  service,  while  strictly  military,  is  only  probationary,  with 
opportunities  for  advancement,  depending  mainly  on  the  good  conduct  and  capacity 
or  each  individual,  and  it  is  intended  to  place  competent  men,  who  enlist  with  a  view 
to  promotion  to  the  grade  of  sergeant,  on  duty  where  instruction  can  be  obtained  and 
opportunity  for  study  granted. 

The  Chief  Signal-Omcer,  in  his  annual  report  for  1871  to  the  Secretary  of  War,  recom- 
mended that  a  commission  in  the  Army  be  given  each  year  to  the  sergeant  who  shall 
in  that  year  be  reported  as  most  distinguished  for  fidelity  and  ability,  and  in  each  ot 
several  subsequent  years  an  enlisted  man  of  the  Signal  Service  was  promoted  to  be  a 
commissioned  officer. 

By  an  act  of  Congress,  approved  June  20,  1878,  two  sergeants  of  the  Signal  Corps 
may,  in  each  year,  he  appointed  to  be  second  lieutenants. 

Persons  under  twenty-one  years  of  age  are  not  enlisted,  except  where  the  applicant 
is  over  eighteen,  and  possesses  special  fitness  for  the  service.  In  such  cases  the  written 
content  of  the  parent  or  guardian  must  bo  given  upon  the  prescribed  form  of  enlist- 
ment paper. 

2.  Enlistments  are  confined  to  candidates  who  baife  passed  an  examination,  prior  to^ 
enlistment,  before  a  board  appointed  by  the  Chief  Signal-Officer,  and  before  which  they 
must  appear,  when  notified,  at  their  own  expense  if  coming  from  a  distance.  Testi- 
monials as  to  good  character  and  capacity,  signed  by  persons  known  at  this  office, 
must  be  presented,  together  with  an  application  in  the  handwriting  of  the  candidate- 
(iiddressed  to  the  Chief  Signal-Officer  of  the  Army),  stating  his  age.  past  and  present 
avocation,  and  residence.  The  examination  will  be  chiefly  directed  to  accurate  spell- 
ing, legible  handwriting,  proficiency  in  arithmetic,  with  special  attention  to  decimal 
fractions,  and  the  geography  of  the  United  States.  After  a  favorable  report  from  the 
above-mentioned  board,  and  also  a  physical  examination  by  the  surgeon,  the  candi- 
date will  be  enlisted  for  the  Signal  Coriis,  and,  as  a  rule,  will  be  ordered  for  duty  to  Fort 
'Whipple,  Va.,  where  he  will  be  placed  under  the  drill  and  discipline  requisite  for  the 
Signal  Service,  which  will  continue  for  not  less  than  two  months.  After  that  time,  his 
conduct  being  good  and  reported  as  competent  in  drill  and  discipline,  he  will  be 
ordered  under  special  instruction  to  prepare  for  the  duty  of  assistant  to  an  observer 
on  Nation ;  also  performing  the  general  duties  of  a  soldier  at  hours  when  not  required 
for  instructibn.  When  reported  by  the  instructor  as  qualified  the  enlisted  man  will, 
as  the  wants  of  the  service  require,  be  detailed  on  the  above-mentioned  duty  of  assist- 
ant. The  length  of  time  between  being  ordered  imder  instn^ction  and  being  de- 
tailed as  assistant  varies  with  the  capacity  and  conduct  of  the  individual,  but  has- 
averaged  about  three  months. 

3.  All  soldiers  of  the  Signal  Corps  who  have  passed  the  above-described  examina- 
tion^ and  have  been  instmcted  and  detailed  on  duty  as  assistant  to  an  observer  on 
station,  or  similar  duty  at  this  office,  are  required  to  perform  such  duties  satisfactorily 
for  twelve  months  before  promotion  from  private  to  sergeant.  As  a  rule,  such  men 
may,  after  the  expiration  of  that  time,  be  onlered  to  Fort  Whipple  as  candidates  for 
promotion,  and  after  additional  instruction,  drill  and  discipline  in  the  duties  of  soldiers 
are  examined  by  a  Board  of  Final  Examination,  also  appointed  by  the  Chief  Signal 
Officer,  and  meeting  at  this  office,  but  different  from  the  Board  of  Preliminary  Exami- 
nation before  mentioned,  both  in  its  members  and  the  character  of  examination,  the 
latter  being  exclusively  on  the  course  of  study  and  practice  in  reference  to  the  special 
duties  of  the  service,  with  which  the  candidate  has  had  the  opportunity  to  become 
familiar  after  his  enlistment.  They  will  also  be  examined  by  a  Board  of  Officers,  con- 
vened at  Fort  Whipple,  as  to  their  proficiency  in  the  military  duties  of  a  sergeant.  On 
passing  these  examination  the  candidates  wUl,  as  vacancies  occur,  be  promoted  to  be 
sergeants  Signal  Corps,  U.  S.  A. 

4.  The  duties  of  a  sergeant  on  station,  as  also  those  of  an  assistant  to  an  observer, 
will  be  chiefly  those  pertaining  to  the  observation,  record,  and  proper  publication  and 
report,  at  such  times  as  may  be  required,  of  the  state  of  the  barometer,  thermometer, 
hygrometer,  rain-gauge,  and  other  instruments  (instruction  in  the  use  of  which  will 
be  given  under  the  directions  of  this  office),  and  the  report  by  telegraph  or  signal,  at 
snch  times  as  indicated,  and  to  such  places  as  may  be  designated  by  the  Chief  Signal- 
Officer,  of  the  observations  as  made,  or  such  other  information  as  may  be  required — 
the  telegraphic  reports  to  be  forwarded  by  the  regular  telegraphic  operators,  or  in 
snch  manner  as  may  be  directed.    The  utmost  precision  will  be  required  in  observa- 
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tions  and  report^).  Tlie  Hpecification  of  these  particular  duties  is  not  to  exclude  such 
otherH  counected  therewith  as  may  he  necessary. 

Tlio  ohject  of  this  plan  is  to  iusure  the  correctness  and  regularity  of  reportp  by  hav- 
ing thom  made  under  military  control.  As  it  is  desired  to  make  this  body  of  men 
especially  select,  ligid  examinations  will  be  insisted  upon. 

All  the  duties  wiU  be  performed  strictly  under  the  discipline  of  military  law — all 
persons  in  the  military  service  being  subject  to  trial  and  punishment,  under  the  Rules 
and  Articles  of  War,  for  improper  conduct  or  neglect  of  duty.  The  penalties  for  neg- 
lect of  duty,  bad  conduct,  &c.,  are  dishonorable  discharge,  or  such  other  punishment 
as  a  conrt-iuartial  may  direct,  or  as  may  be  provided  for  by  the  customs  of  the  service. 

The  United  States  is  entitled  to  the  whole  time  of  the  person  enlisted ;  but  the  du- 
ties required  on  stations  are  of  such  a  nature  that,  with  care  and  diligence,  some  time 
between  the  hours  of  reports,  when  no  active  duty  is  pressing,  will  generally  be  at 
the  disposal  of  the  soldier,  which  may  be  devoted  to  reading  or  study.  Most  of  those 
already  enlisted  have  had  such  purposes  in  view.  No  employment  or  this  nature  can, 
however,  be  permitted  to  interfere,  in  any  way,  with  that  prompt  and  constant  at- 
tention to  duty  which  will  be  insist-ed  upon. 

5.  The  pay  and  allowances  of  enlisted  men  of  the  Signal  Corps  vary  according  to 
the  character  and  place  of  the  duties  and  the  length  of  the  service  of  each  individual. 
The  following  table  exhibits  the  average  per  month  for  five  years,  according  to  the 
present  law : 


Rauk.* 


Sergeant 

Corporal 

Flrst-clasa  private  .. 
Second-class  private 
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979  97 

$99  37 

65  83 

85  33 

62  72 

82  22 

58  66 

78  16 

NoTK. — In  addition  to  the  above,  coqiorals  and  privates  in  charge  of  stAtiona  or  serving  as  operators 
or  ropaimien  on  the  United  States  telegi'apk  lines  carrying,  or  which  may  carry,  commercial  business, 
receive  35  cents  per  day  extra. 

Of  the  above  amounts  one  dollar  per  month  in  the  third  year,  two  dollars  per  month 
in  the  fourth  year,  and  three  dollars  per  month  in  the  fifth  year  are  retained,  and  will 
not  be  paid  until  final  discharge  after  faithful  serWee.  An  allowance  for  clothing, 
averaging  $4.17  per  mouth  for  sergeants,  $4.13  for  corporals,  and  $:^99  for  privates,  i.h 
also  included  in  the  above,  which,  if  clothing  is  not  drawn  in  kind,  is  also  retained 
until  discharge.  Wljen  at  Fort  Whipple  enlisted  men  receive  quarters  and  rations, 
and  at  all  places  are,  when  ill,  provided  with  medical  att-endance  and  medicines. 

6.  Applications  being  freciuoutly  made  for  enlistment  in  this  service,  conditioned 
upon  the  applicant  being  placed  upon  some  specified  duty  or  stationed  at  a  particular 
nlace,  it  is  to  be  cleariy  understood  that  no  such  qualification  of  the  contract  of  en- 
listment will  be  allowed  or  considered,  the  wants  of  the  service,  which  cannot  be 
known,  in  advance,  regulating  all  details  of  duty. 

By  order  of  the  Chief  Signal-Officer  of  the  Arinv. 

H.  H.  C.  I)i:XWOODY, 
«  F\r9t  Lieutenant  Fourth  ArtiUery,  Acting  Signal-Offi^cer  and  Aitsistaut, 

Official : 

A cti ng  Signal- Officer  and  AsHstav  f. 


-,  the  undersigned,  having  read  and  understaniling  the  above  circular 
do,  in  accordance  with  its  terms,  ofter for  enlistment  as  a  private  soldier  in  the 


Sigual  Corps,  United  States  Army. 

Place. 

Date. 

Signature. 

Witness  to  signatare. 

KoTK.— The  a1)ove  form  is  to  be  used  at  the  time  of  enlistment,  and  is  not  received  as  the  application 
mentioned  in  paragraph  2  of  the  foregoing  circular. 
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Paper  24. 

War  Department, 
Washington  City,  May  9,  1878. 

Sir:  I  have  the  honor  to  in\ite  your  attention  to  the  inclosed  commnnication  and 
proposed  enactment,  which  has  my  full  approval,  with  the  hope  that  it  may  be 
adopted. 

The  extent  of  the  Signal  Service,  and  of  the  benefits  it  may  render  to  the  great  com- 
mercial, shipping,  and  aericnltural  interests  of  the  United  States  are  hampered  by  the 
little  force,  now  overwonced,  in  the  faithftil  discbarge  of  a  most  onerous  duty. 

IMsasters  happen  and  will  happen,  which  might  be  prevented.  The  fact  is  forced 
npon  my  notice  by  continued  applications  from  different  parts  of  the  United  States, 
made  by  the  most  prominent  men,  in  such  numbers  and  of  such  character,  standing, 
and  influence,  that  they  cannot  be  disregarded.  I  ask  earnest  and  favorable  consid- 
eration of  the  subject. 

Very  respectfully,  your  obedient  servant, 

GEORGE  W.  McCRARY, 

Secretary  of  War^ 
The  Hon.  H.  B.  Banning, 

Chairman  Military  Committee,  House  of  Representatives, 

•        

War  Department, 
Office  of  the  Chief  Signal-Officer, 

Washington^  D.  C,  May  9,  1878. 

Sir  :  I  have  the  honor  to  recommend  that  the  proposed  enactment,  herewith  inclosed, 
may  be  submitted  to  the  Military  Committee  of  tne  House  of  Representatives,  with 
the  favorable  indorsement  of  the  Secretary  of  War.  The  Signal  Service  stands,  after 
seven  years'  continuous  and  successful  duty,  on  the  point  where  the  little  additional 
force  of  a  few  enlisted  men  (the  enactment  provides  fifty  additional  privates  only), 
will  double  the  benefits  of  the  service  to  the  people  within  the  year.  It  is  not  a  ques- 
tion of  mere  success,  but  of  doubling  success. 

It  is  wrong,  in  the  face  of  such  facts,  to  either  hesitate  to  ask  for  the  aid  or  to  deny  it. 

The  enactment  asked  is,  as  to  the  force  actually  necessary,  and  is  the  simplest  jus- 
tice to  the  American  soldier  and  to  the  American  citizen,  who,  entering  the  service  for 
five  years,  without  influence,  ought  of  right,  in  the  United  States,  to  be  able  to  main- 
tain and  advance  himself  by  his  own  good  work  and  honorable  action  in  it.    ■ 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
BHg,  Gen,  {Bvt,  Assg^d)  Chief  Signal-Officer,  V,  S.  A. 

To  the  honorable  the  Secretary  of  War. 

» 

**  -Be  it  further  enacted,  Tlie  enlisted  force  of  the  Signal  Cori>s  shall  consist  of  one  hun- 
dred and  fifty  sergeants,  thirty  corporals,  and  two  hundred  and  seventy  privates,  who 
shall  receive  the  pay  of  engineer  soldiers  of  similar  grades ;  and  two  sergeants  may  in 
each  year  be  appointed  to  be  second  lieutenants." 


Paper  25. 

Table  showing  division  of  Office  of  Chief  Signal-Officer,  by  rooms,  giving  name  of  assistant 

in  charge. 


I>c8igxiation  of  room. 


General   correspondence 

and  recoil*. 
Station-room 


Teleejaph-room 
Property 


Printing  and  hthograph- 

ing. 
Instroment-room 


International  bulletin. 
Fact-room 


Study-room 
Ubraiy 


Map-room 

Artiaan'e  room. 


Assifltant  in  charge  (present  detail). 


First  Lieut  H.  H.  C.  Dunwoody,  Fourth  Artillery, 

Acting  Signal-Officer  and  asftiatant 
First  Lieut.  C.  £.  Kilboume,  Second  Artillery,  Acting 

Signal-Officer  and  assistant. 

do  

First  Lieut  H.  W.  Howgat«,  Twentieth  Infantrj', 

Acting  Signal-Officer  and  assistant 
do 


First  Lieut  H.  H.  C.  Dunwoody,  Fourth  Artillery, 

Acting  Signal-Officer  and  assistant 

do 

Cleveland  Abbe,  A.  M.,  assistant  at  Office  of  the 

Chief  Signal-Offic«r. 
First  Lieut  J.  P.  Story,  Fourth  Artillery,  Acting 

Signal-Officer  and  assistant 
First  Lieut  H.  W.  Howgate,  Twentieth  Infantry, 

Acting  Signal-Officer  and  assistant 

do 

do 


Remarks. 


Day  and  night  work 
Do. 

Day  and  night  work. 


Day  and  night  work. 
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Paper  26. 

War  Department,  Office  of  the  Chief  Signal-Officer, 

Washington^  D.  C,  July  2,  1877. 

The  following  rules  in  regard  to  sunset  observations  and  verifications  of  reports  based 
ux>ou  them  are  furnished  for  your  information  and  guidance : 

1.  The  observer  at  each  station  will  note,  each  day,  at  the  exact  time  of  sunset 
•(which  he  will  obtain  from  circular  No.  3,  herewith  inclosed),  and  for  a  time  not  to 
exceed  thirty  minutes  after  sunset,  the  character  of  the  western  sky  and  sunset,  and 
will  note  in  'writing  on  Form  Y,  in  the  column  for  that  dat-e,  the  character  at  the  time 
as  "Fair-weather  sunset,"  ** Foul- weather  sunset,"  or  ** Doubtful- weather  sunset." 

The  term  "Fair-weather  sunset"  will  express  such  condition  of  the  sky,  particularly 
the  western,  and  such  character  of  the  sunset,  as  is  considered  to  indicate  a  fair  day 
for  the  day  ensuing. 

The  term  "  Foul- weather  sunset"  indicates  that  the  appearances  are  such  as  to  pro- 
sage  a  rainy  day  for  the  day  ensuing. 

The  term  "Doubtful- weather  sunset"  will  indicate  that  the  conditions  are  such  a.s 
to  leave  the  mind  of  the  observer  in  doubt  a«  to  what  the  sunset  presages  for  the  fol- 
ing  day. 

The  prediction  is  for  the  period  of.time  from  the  sunset  of  the  day  on  which  the  pre- 
diction is  made,  until  sunset  of  the  following  day ;  and  at  the  expiration  of  the  time 
for  which  the  prediction  is  made  the  observer  will  note  on  Form  Y,  opposit-e  the  predic- 
tion and  in  the  column  headed  "Report  correct,"  the  word  yen  or  no^  according  as  the 
prediction  is  or  is  not  verified. 

A  sunset  prediction  of  one  day  is  verified  or  not  verified,  as  the  case  may  be,  by  the 
weatherof  the  ensuing  day.'  « 

The  prediction  "Foul"  or  "Fair"  refers  especially  to  rain,  and  docs  not  refer  in  any 
way  to  amount  or  kinds  of  clouds  or  fog. 

The  prediction  "Foul"  means  that  the  appearance  of  the  sky  indicates  rain;  if  any 
rain  equaling  or  exceeding  one  one-hundredth  of  an  inch  falls  before  sunset  on  the  en- 
suing dav  the  prediction  is  verified,  and  if  not,  it  is  not  verified. 

"Fair^^  means  that  the  appearance  of  the  sky  does  not  indicate  rain,  and  if  no  rain 
equaling  or  exceeding  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified. 
If  any  rain  in  excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

"Doubtful"  sunsets  cannot  be  verified. 
.  As  soon  as  the  observation  has  been  taken  and  entered  on  Form  Y  the  report  will  l>e 
enciphered  (or  written)  on  Form  5,  in  duplicate,  and  the  form  handed  to  the  operat<ir 
in  the  telegraph  office  as  soon  as  possible  after  the  observation  is  taken,  for  transmit- 
«ion  to . 

The  signature  of  the  operator  must  be  obtained  to  both  copies  of  each  report,  with 
the  exact  time  of  receipt  by  him.  The  operator  will  retain  one  copy  of  the  report ; 
the  observer  will  retain  the  other  copy  until  Monday  of  the  following  week,  when  he 
will  forward  the  retained  copies  by  mail  to  this  office  in  the  same  envelope  as  Form  X. 

In  filling  up  Form  5,  carbon  paper  and  stylus  will  be  used  in  the  following  manner : 
Two  sheeto  of  the  printed  forms  will  be  raised  up  and  the  piece  of  sheet-tin  placed  be 
neath  them ;  one  of  the  sheets  will  be  spread  smoothly  on  the  tin ;  on  this  sheet  will 
be  placed  a  piece  of  carbon  paper,  and  the  other  form  will  be  placed  on  this.  When 
the  cipher- words  representing  the  readings  of  the  instruments  arii  written  in  the  i)rop- 
er  spaces  of  the  Form  5.  the  report  will  appear  in  duplicate. 

The  observations  will  be  written  on  the  Forms  5  in  the  following  manner : 

The  name  of  station  (  )  will  be  written  in  the  upper  left-hand  or  first  space ; 

the  cipher-word  for  the  sunset  prediction  in  the  second  space,  and  will  be  found  m  the 
table  showing  amount  of  clouds  at  the  time,  opposite  the  sunset  prediction,  and  under 
•the  letters  showing  the  direction  from  which  the  wind  is  blowing  at  the  time  of  obser- 
vations. 

In  the  third  space  will  be  written  the  cipher-word  found  opposite  the  observed  read- 
ing of  the  barometer. 

In  the  fourth  space  will  be  written  the  cipher- word  found  opposite  the  readings  of 
the  dry'-bulb  thermomettT. 

In  the  fifth  space  will  be  written  the  cipher- word  found  opposite  the  n^adings  of  the 
wet-bulb  thermometer. 

In  the  lower  left-hand  space  will  be  written  the  cipher-word  coiTesponding  to  the 
Amount  of  rain-fall  since  the  observation  of  preceding  day. 

The  rei>ort  will  be  signed  with  the  surname  only  of  the  observer. 
•  Examples  are  given  of  the  proper  manner  of  filling  up  Form  5. 

example. 


Deadwood. 


Eednce. 


Abide. 


Daunt. 


Finny. 


Finding. 


HEPORT   OP   THE   CHIEF    SIGNAL-OFFICER. 


431 


TRANSLATION. 

Station Deadwood. 

Sunset Fair. 

Direction  of  Tsind S.  E. 

Anoiint  of  clouds  in  fourtlis 0. 

Barometer 29.85. 

Dry-bulb  thermometer 69^. 

Wet-bulb  tnermometer 64°. 

Amount  of  raiu-fall  since  last  report 1.20  inches. 

EXAMPLE. 


Fetterman. 


Dimly. 


Kebuko. 


Calver. 


Fidijle. 


Festive. 


^         TRANSLATION. 

Station - Fetterman. 

Sunset Doubtful. 

Direction  of  wind .- '..-.  S. 

Amount  of  clouds  in  fourths !• 

Barometer • 24.45. 

Dry-bulb  thermometer 44°. 

Wet-bulb  thermometer 33°. 

Amount  of  rain-fall  since  last  report B5  inch. 

EXAMPLE.  • 


Hamilton. 


Elope. 


Apron. 


TRANSLATION. 

Station Hamilton. 

Sunset Foul. 

Direction  of  wind..... - E. 

Amount  of  clouds  in  fourths 1. 

Barometer 18.75. 

Drj'-bulb  thermometer 39°. 

Wet-bnlb  thermometer 23°. 

Amount  of  rain-fall  since  last  report None. 

If  no  rain  has  been  collected  in  the  rain-gauge  since  the  last  report,  the  cipher- word 
for  rain-fall  will  be  omitted  from  the  report,  and,  until  you  have  received  a  barometer, 
the  word  to  express  the  rea<ling  of  that  instrimient  will  also  be  omitted,  and  the  words 
for  the  rey^ngs  of  dry-bulb  and  wet-bulb  thermometers  and  amount  of  rain-fall  be 
moved  up  one  space. 

The  observation  of  the  sunset,  the  direction  of  wind,  and  amount  of  clouds  will  be 
made  at  the  times  given  in  Circular  No.  3.    The  observations  of  barometer,  thermome- 
ters, and  rain-fall  since  observation  of  preceding  day  will  be  taken  at 
each  day. 

In  the  form  for  the  "Meteorological  Record"  for  the  week  (Form  X)  should  be 
entered  as  soon  as  possible  after  the  observation  is  taken,  and  in  the  proper  columns, 
the  date  of  observation,  hour  of  observation^  reading  of  aneroid  barometer,  readings 
of  dry  and  wet  bulb  thermometers,  direction  of  wind,  and  velocity  of  wind  in  miles  per 
hour  (estimated  from  the  Signal  Service  scale),  amount  of  clouds  in  fourths  time  (a.  'm. 
or  p.  m.),  rain  or  snow  began  and  ended,  amount  of  rain  or  melted  snow  since  last  ob- 
servation in  inches  and  hundredths  of  an  inch,  states  of  the  weather,  and  any  remarks 
about  the  weather,  which,  in  the  opinion  of  the  observer,  will  be  of  interest,  such  as 
date«  of  auroras,  thunder-storms,  &c. 
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This  form,  properly  filled  up,  should  be  forwarded  by  the  mail  on  Monday,  in  an  ea- 
Telope  addressed 

"The  Chief  Signai^Officer  of  the  Army  " 

**  WashingUm,  D.  C." 

Form  Y  will  be  forwarde<l  to  this  office  on  i\\efir8t  day  of  the  month  Bucceeding  that 
of  which  it  fonns  the  record. 

Instructions  for  reading  the  instruments, 

ANEROID  BAROMETER. 

If  the  observer  stands  facing  the  barometer,  the  short  arm  will  move  to  the  right  as: 
the  pressure  of  the  atmosphere  or  weight  of  air  increases,  and  to  the  left  as  the  press- 
ure diminishes.  The  long  arm  should  oe  moved  so  as  to  coincide  with  or  directly  cover 
the  short  arm,  and  the  reading  of  the  barometer  is  obtained  by  reading  from  the  lowest 
reading  found  on  outer  scale  to  the  division  of  that  scale  to  which  the  long  arm  points 
or  which  it  covers.  The  inches  and  hundredths  of  inches  are  marked  on  the  scale.  The 
inches  and  hundredths  are  counted  from  left  to  right,  or  in  the  same  direction  as  the 
hands  of  a  watch  move.  The  inches  and  hundred^  are  written  in  the  same  manner 
as  dollars  and  cents,  thus :  One  dollar  and  seventv-five  ^nts  would  be  written  $1.75,  or 
one  and  seventy-five-hundredths,  $29.35,  twenty-nine  dolTars  and  thirty-five-hundredths. 

The  barometer  reading  29  inches  and  thirty-five-hundredths  of  an  inch  would  be 
written  29.35  inches,  &c. 

THERMOMETER. 

In  reading  the  thermometer  the  observer  should  be  carefUl  to  place  the  eye  at  the 
same  level  as  the  top  of  the  column  of  mercury,  otherwise  the  reading  w^ill  not  be 
correct. 

WET-BULB  THERMOMETER. 

A  piece  of  wickin]^  six  or  eight  inches  in  length  should  be  used  with  this  ther- 
mometer, one  end  being  drawn  over  the  bulb  until  it  is  entirely  covered,  and  the  other 
end  placed  in  the  cistern  which  is  on  the  wooden  frame.  The  cist«m  should  be  kept 
filled  with  pure  rain-water  at  all  times  when  the  temperature  of  the  air  is  above 
freezing-point,  and  the  cover  should  be  changed  once  a  month  and  the  bhlb  carefully 
cleaneci.  The  cover  can  be  kept  clean  by  washing  it  (without  removal)  by  use  of  a 
jet  of  water  thrown  from  a  small  syringe. 

Whein  the  temperature  of  the  air  is  below  the  freezing-point  the  water  will  be 
emptied  from  the  cistern  and  the  bulb  moistened  with  water.  By  watcKing  the  mer- 
cury in  the  tube  it  will  bo  seen  to  fall  for  a  few  minutes  and  then  to  rise  a^ain.  The- 
height  of  the  mercury,  or  reading  of  thermometer,  when  at  its  lowest  point,  should 
be  read. 

WIND-VAXE. 

The  vane  used  for  determining  the  direction  of  the  wind  must  be  set  where  the  wind 
will  act  freely  on  it,  and  must  never  be  sheltered  by  surrounding  buildings  or  other 
objects. 

The  direction  of  wind  is  indicated  by  the  point  of  the  horizon  from  which  it  comes  ;. 
thus  a  north  wind  is  one  blowing  from  the  north,  an  east  wind  is  one  blowing  from 
the  east,  a  south  wind  is  one  blowing  from  the  south,  &c.  The  direction  of  the  wind 
will  be  designated  by  the  eight  principal  points  of  the  compass,  N.,  E.,  S.,  W.,  N.  E., 
S.  E.,  S.  W.,  N.  W. 

The  wind- vane  and  stand  consist  of  the  following  partA : 

1st.  Upright  staff  about  five  feet  in  length,  at  the  lower  end  of  which  should  be  cut 
a  tenon  about  one  inch  in  length ;  near  upper  end  are  two  holes  which  cross  each  other 
at  right  angles,  and  through  which  are  passed  the  iron  arms  (marked  3),  at  the  ends  of 
whi<3i  are  the  letters  N.  and  S.  and  E.  and  W.  A  hole  is  bored  in  the  upper  end  of 
staff,  in  which  the  slender  iron  (marked  4)  is  screwed,  and  on  which  the  w^ind-vane 
(marked  5)  is  placed. 

2d.  Four  iron  braces. 

3d.  Two  iron  amis,  with  letters  N.  and  S.  and  E.  and  W.  at  the  ends. 

4tli.  Slender  iron  rod  ou  which  the  vane  is  placed. 

5th.  Wind-vane. 

To  place  the  vane  and  stand  in  position,  a  small  platform,  about  two  and  a  half  feet 
square,  should  be  placed  on  roof  of  observer's  office  and  carefully  leveled.     A  hole  to 
receive  the  tenon  at  the  foot  of  staff  should  be  cut  in  center  of  platform.     Draw  upon 
the  nlatform  the  true  meridian  line  passing  through  the  center,  and  mark  the  ends  of 
the  line  N.  and  S..  respectivelj^. 

To  determine  tlie  true  meridian  line,  place  the  compass  with  its  center  over  the 
center  of  the  hole  in  the  i)latform ;  place  the  eye  at  south  end  of  needle,  and  mark  on 
platform  a  point  toward  which  the  north  end  of  needle  points;  place  the  eye  at  north 
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end  of  needle,  and  mark  the  point  toward  which  the  sontlh  end  of  needle  points. 
Draw  through  the  points  thus  determined  and  the  center  of  platform  a  line,  whic^ 
will  be  the  magnetic  meridian. 

The  variation  of  the  needle  at  yonr  station  it  ^  east ;  that  is,  the  needle  points  ^ 
east  of  the  tme  north. 

On  Plate  I  will  be  seen  two  lines,  which  cioss  each  other  at  the  point  O.  One  of 
these  lines  ia  marked  simply  '^N.''  and  '*S.";  the  other  line  is  marked  ''Trae  N."  and 


"True  S."    Place  tl^  plate  with  the  point  marked  ''O"  at  center  of  platform,  and  so 
that  the  line  marked  "N."  and  ^'S.^  immediately  covers  the  line  (or  magnetic  meri- 


points 

lan.  Paint  on  the  platform  a  circle  (whose  center  coincides  with  the  center  of  the 
platfonii)  having  a  diameter  of  about  two  feet,  and  on  this  circle  mark  the  four  cardinal 
points  N.,  E.,  sT,  and  W.,  and  the  four  intermediate  points  ST.  E.,  8.  £.,  6.  W.,  and  N. 
W.  Unscrew  the  nuts  at  ends  of  iron  arms  (3);  take  off  the  movable  letters :  pass  tlie 
rods  through  the  holes  drilled  near  upper  end  of  staff ;  put  on  the  letters  and  screw  on 
the  nuts.  Screw  the  slender  iron  rod  (4)  into  the  hole  in  end  of  staff.  Place  a  screw 
about  six  inches  above  the  lower  end  of  staff,  and  immediately  below  the  end  of  arm 
on  which  the  letter  K.  is  placed.  Place  the  tenon  at  foot  of  staff  in  the  hole  in  center 
of  platform,  and  turn  the  staff  until  the  screw  under  letter  N.  is  immediately  over  t^e 
meridian  line,  the  arm  with  letter  N.  will  be  immediately  over  the  end  of  meridian 
line  (marked  '*N''),  and  therefore  points  to  the  true  north.  Place  the  staff  in  a  verti- 
cal position,  this  being  determinea  by  the  use  of  a  blumb-line ;  fiMten  one  end  of  each 
of  tne  iron  braces  ("Z)  to  the  platform,  and  the  other  end  to  the  staff,  so  as  to  hold  the 
latter  firmly  in  position.  Place  the  wind-vane  on  the  slender  rod  (4),  passing  the  rod 
throuffh  the  hole  near  center  of  vane. 

In  determining  the  direction  of  the  wind  at  the  time  of  observation,  the  division  of 
the  circle  which  most  nearly  coincides  with  the  direction  in  which  the  arrow*head  of 
vane  points  will  be  taken  as  the  direction  of  the  wind. 

In  winds  of  considerable  strength,  the  vane  is  never  at  rest  or  fixed  in  the  sane 
direction ;  it  oscillates  incessantly,  and  its  oscillatious  increase  with  the  violence  of 
the  wind.  In  such  cases  observers  must  note  the  mean  direction  between  the  extoemes. 
When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is  calm,  no  direction  will  be 
recorded. 

RAIN-GAUGE. 

The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel- 
shaped  collector  twelve  incnes  above  the  sutace  of  the  ground,  firmly  fixed  in  a  ver- 
tical position,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be 
examined  at  time  of  making  the  daily  observations,  the  amount  of  water  it  contains 
carefully  measured  by  means  of  the  graduated  rod  sent  with  each  gauge,  and  then 
emptied  and  returned  to  its  proper  position.  When  a  position  at  the  level  of  the 
ground  cannot  be  found  with  a  sufflcientlv  clear  exposure,  the  gange  will  be  placed  on 
the  top  of  the  instrnment^room,  or  roof  of  the  building  occupied  by  the  observer,  who 
will  measure  the  height  above  the  ground  and  report  it  to  tnis  office. 

The  measuring-rod  is  graduated  in  or  divided  into  inches  and  tenths  of  inches,  and 
the  proportion  between  uie  cylinder  and  funnel  is  as  ton  to  one,  so  that  ten  inches  upon 
the  rod  corresponds  with  one  inch  of  actual  rain  fall,  one  inch  on  the  rod  to  one-tenth 
of  rain,  and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted  and 
then  measured,  and  reported  in  the  same  manner  as  rain,  but  the  &ct  of  its  being 
melted  ^ow  must  be  noted  under  the  head  of  '* remarks"  in  the  weeklv  reports. 

Whenever  from  any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measnxed, 
and  ten  inches  of  snow  reported  as  one  inch  of  rain.  The  rule  for  determining  the 
amount  of  rain-fall  from  tne  amount  of  water  collected  in  the  tube  is  as  follows,  viz : 

Measure  the  amount  of  water  in  the  tnbe  with  the  measuring-stick,  which  is  divided 
into  iuches  and  tenths.  Divide  the  amount  of  water  found  by  ten;  the  quotient  will 
be  the  amonnt  of  rain-fall. 

EXAMPLES. 

Amonutof  water  in  tube •••    1.4   inches. 

Amonnt  of  rain-fall. .14  inch. 

Amount  of  water  in  tube 15.6  inches. 

Amonnt  of  rain-fall 1.56  inches. 

Amonnt  of  water  in  tube.... • 0.1    inclu 

Amonnt  of  rain-fall •• 0.01  inch. 

When  reports  cannot  be  forwarded  on  the  day  on  which  they  are  taken,  they  will 
not  be  transmitted  by  telegraph. 

C.  E.  KILBOUENE, 
Fint  Lieutwant  Stoond  U.  8,  Artillery,  Acting  Signal  Officer  tmd  As9i$tanU 
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Papkr  28. 
MONTHLY  WEATHER  REVIEW,  JULY,  18r7. 

DTTRODUCnOK. 

The  present  review  for  the  month  of  Jaly  depends  on  all  data  received  up  to  the 
14th  of  August  from  the  Canadian  meteorological  service,  the  United  States  Navy, 
the  Army  post  surgeons,  voluntary  observers,  and  the  United  States  Signal  Service. 
The  most  interesting  features  have  been :  first,  the  few  storms  report^'d  at  sea ;  second, 
the  unusually  large  number  of  tornadoes  occurring  the  first  ten  days  of  the  month; 
third,  the  general  diminution  of  grasshoppers  and  locusts,  and  the  slight  amount  of 
damage  done  by  them  as  compared  with  the  several  years  previous. 

BAROMETRIC  PRESSURS. 

In  general, — ^The  general  distribution  of  barometric  pressure  for  the  month  is  shown 
by  the  isobars  on  chart  11,  from  which  it  will  be  seen  that  the  highest  pressure  has 
been  oif  the  South  Atlantic  and  Gulf  coasts,  both  of  theise  districts  being  included  in  the 
isobar  of  30.00.  The  pressure  has  diminisned  very  regularly  from  the  coast  in  a  north- 
west direction  to  Dakota,  where  the  lowest  average  for  the  month  will  probably  be 
found.  There  has  been  a  general  deficiency  of  pressure  in  comparison  with  past  years, 
which  is  most  marked  in  uie  South  Atlantic  States  and  the  least  marked  in  the  north- 
west. In  the  Rocky  Mountains  the  deficiency  has  been  about  .04  of  an  inch,  and  nearly 
the  same  on  the  Pacific  slope. 

Barometric  range,-^The  general  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.03  inches,  as  may  be  seen  frt)m  the  following 
table,  which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily 
maps  near  the  centers  of  the  respective  areas  of  high  and  low  barometer: 

LOW  ASXAS. 


Vo. 


I 

n 
ni 

IV 

V 

VI 

vn 
vm 


Location. 


Lake  Huron 

Upper  Mississippi  Valley 
Lower  Hissonn  valley  .. 

East  Gulf  States 

Lower  Missouri  Valley .. 

Lower  Lakes 

Manitoba 

Lower  Missouri  Valley .. 


Date. 


July  1, 7.85  a.  m  . 
Julys,  4.35p.m. 
July  6, 4.35  p.  m. 
July  10, 4.3o  p.  m 
July  14, 4.35  p.  m 
July  19, 7.85  a.  m 
Jaly  27, 4.35  p.  xn 
July  30, 4.38  p.  m 


10.45 

».5e 

9.80 
S9l28 
28L48 
&58 
».27 


HIOH  AMCAS. 


yo. 


I 
II 

ni 

IV 

V 

VI 

vn 


Location. 


South  Atlantic  States. 

Norfolk 

South  Atlantic  States. 

Toronto ^.... 

Halifax 

Montgomery 

Quebec 


Batei 


July  1, 7.35  a.  m 

July  8, 7.35 a.  m »... 

July  15^  7.35  a.  m 

July  23. 7.86  a.  m „ 

July  28,7.35  a.  m 

July  28, 7.36  a.  m 

July  31, 4.3&p.  m 


U 


30l17 
80.15 
30.14 
30  30 
30.17 
30.16 
Ml  30 


The  greatest  local  haromeUic  ranges  have  heen  as  follows:  0.94  at  Bismarck  and  North 
Platte;  0.86  at  Alpena,  and  0.82  at  Escanaba. 

The  least  local  barometric  ranges  have  been:  0.29  at  Galveston;  0.32  at  Indianola; 
0.35  at  New  Orleans,  Vicksburg.  Memphis,  and  Mobile. 

Areas  of  high  pressure  in  generaL — ^The  areas  of  high  pressnre  have  been  of  two  kinds— 
partly  encroachments  of  the  high  summer  barometer  that  prevails  over  the  North 
Atlantic  Ocean,  and  partly  due  to  areas  of  cold,  dry  air  flowing  from  the  great  plateaa 
east  of  the  Rocky  Mountains,  and  closing  up  the  rear  of  the  low  pressures  that  have 
crossed  the  country  during  the  month. 


2 


3 


No.  II. 


4 


» 


"WAR  DEPARTME^ 

SIGNAL  SEHP 

OIVI8ION  or  TELEGRAMS  AMD  REPORTS  FOR  TH 

PRECIPITATION  CHAI 


No.  Ill 
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No.  I  was  the  continnation  of  the  high  pressure  No.  VIII  of  Jane,  which,  on  tho 
morning  of  the  Ist,  was  highest  in  the  South  Atlantic  and  Gulf  States,  where  it  ranged 
above  S.IO.  This  pressure  slowly  diminished^  with  southerly  winds,  disappearing  as  a 
high  area  during  the  5th  and  6th. 

No.  II. — ^The  bai'ometer  rose  slowly  in  rear  of  low  pressure  No.  II  in  the  Lake  region 
during  the  night  of  July  3  and  4.  This  high  area  gradually  moved  to  the  eastward 
until  the  7th,  when  it  slowly  extended  itself  along  the  Atlantic  coast,  giving  rise  to 
southerly  winds,  preceding  the  development  of  low  barotaieter  No.  III.  It  gradually 
moved  to  the  Gulf  States  and  disappeared  as  a  high  pressure  on  the  9th. 

No.  III. — ^This  high  pressure  first  appeared  in  Manit<iba  on  the  dth,  in  rear  of  low 
barometer  No.  Ill;  it  remained  nearly  stationary  until  the  10th,  when  it  moved  in  a 
southeasterly  direction  over  the  Lake  region,  Tennessee,  and  tho  Ohio  Valley ;  on  the 
14th,  it  had  extended  over  the  South  Atlantic  States,  wnere  the  pressure  rapidlv  rose, 
giving  rise  to  southerly  winds,  preceding  the  development  of  low  barometer  No.  Y ; 
fi:om  that  day  it  gradually  diminished  as  a  high  pressure,  and  on  the  18th  disappeared. 

No.  lY. — ^The  pressure  rose  rapidly  in  the  northwest  during  the  19th,  in  rear  of  low 
barometer  No.  YI,  and  extended  southerly  to  the  Gulf,  and  gave  rise  to  '^ northers"  in 
Texas  on  the  20th  and  21st;  it  then  moved  easterly'-  until,  on  the  morning  of  the  23d, 
the  isobar  of  30.20  extended  over  the  Upper  Mississippi  Yalley,  Lake  region,  and  Middle 
States,  with  the  general  pressure  remarkably  high  for  the  month ;  on  the  morning  of 
the  24th,  the  isobar  of  30.20  had  slowly  moved  to  the  east  and  south;  from  that  time 
it  slowly  diminished^  with  southerly  winds,  while  extending  over  the  South  Atlantic 
and  East  Gulf  States  until  the  afternoon  of  the  26th,  when  it  ceased  to  exist  as  a  high 
area. 

No.  Y. — ^The  pressure  rose  rapidly  in  Nova  Scotia  on  the  27th,  remained  high  until 
the  28th,  and  then  diminished,  with  southerly  winds,  in  advance  of  low  barometer 
No.  YIII. 

•  No.  YI. — ^The  pressure  rose  slowly  in  the  South  Atlantic  and  Gulf  States  on  tho  27th 
and  28th,  during  the  progress  of  low  barometer  No.  YIII  to  the  east,  and  disappeared, 
with  southerly  winds,  on  the  29th. 

No.  YII. — ^The  pressure  rose  in  the  Lake  re^on  on  the  30th,  in  the  rear  of  low  barom- 
eter No.  YII,  and  moved  in  an  easterly  direction  over  Canada,  and  on  the  31st  exteuded 
over  the  New  England  and  Middle  States^  giving  rise  to  the  cold  northeast  winds  that 
prevailed  at  that  time.  The  rest  of  the  history  of  this  pressure  belongs  to  the  August 
review. 

Areas  of  low  pressure  in  ^en^raZ.— Eight  areas  of  low  pressure  are  given  in  the  fol- 
lowing list,  only  six  of  which,  however,  were  sufficiently  defined  to  have  their  tracks 
charted.    In  general  the  storm-paths  lie  more  to  the  north  than  for  any  year  since  the 

Saths  have  been  traced  in  this  pffic'e.  It  has  not  been  possible,  with  the  insufficient 
ata  at  hand,  to  determine  whether  or  not  any  well-defined  low  area  has  moved  firom 
the  Pacific  coast  over  tho  Kocky  Mountai^is,  although  there  are  several  instances  when 
the  pressure  has  been  low  on  the  Pacific  slope  two  or  three  days  in  advance  of  depres- 
sions becoming  manifest  in  the  extreme  northwest  and  Manitoba. 

No.  I. — ^This  depression  was  referred  to  in  the  «Tune  review  as  No.  XII,  and  its  path 
charted  until  11  p.  m.  of  June  30.  On  the  1st  of  this  month  the  lowest  prei»ni'e  was 
central  north  of  Lake  Huron ;  rain  prevailed,  with  warm  southerly  winds,  in  the  Lake 
region,  Canada,  Middle  and  New  England  States,  and  cold  north  winds  were  blowing 
in  the  Upper  Mississippi  Yalley,  with  clearing  weather.  At  4.35  p.  m.  of  the  1st  the 
center  of  tho  storm  had  advanced  rapidly  to  the  eastward,  and  was  nearly  north  of 
Lake  Ontario.  On  the  morning  of  the  2d  the  lowest  pressure  was  near  the  mouth  of 
the  Saint  Lawrence  Kiver;  in  its  rear  this  depression  was  rapidly  closed  up  by  cold 
northwest  winds  and  clearing  weather.  The  heaviest  rain-falls  on  the  limita  of  the 
map  were  in  the  Middle  and  New  England  States,  and  occur  in  the  southeast  quadrant 
of  the  low  pressure;  it«  path  for  July  is  charted  entirely  in  Cana<la. 

No.  II. — ^This  depression  apparently  originated  in  the  high  plateaus  east  of  the  Rocky 
Mountains  and  west  of  the  Upper  Missouri  Kiver.  On  the  afternoon  of  the  1st  it  was 
central  in  Dakota.  At  4.35  p.  m.  of  the  2d,  the  lowest  pressure  had  advanced  eastward 
and  was  central  near  Duiuth.  Warm  southerly  winds,  with  light  rain,  prevailed  in  the 
Lake  region.  On  the  afternoon  of  the  3d  the  depression  had  moved  in  a  southeasterly 
direction  into  the  Lower  Lake  region,  and  then  progressed  over  the  Middle  and  New 
England  States ;  and  on  the  4th  it  disappeared  on  the  coast  of  the  latter  district.  The 
rain-fall  in  the  eastern  portion  of  its  track  was  much  more  general  and  heavy  than  in 
the  northwest,  where  there  was  a  decided  deficiency  in  precipitation;  its  prog^ress  was 
not  marked  with  ver^  decided  changes  of  temperature  or  by  very  high  winds;  its  track 
east  of  the  Lake  region  was  the  most  southerly  of  any  duiing  the  mouth. 

No.  III. — ^This  depression,  apparently,  was  developed  in  Dakota  during  the  5th  and 
6th  instAut,  due  to  the  prevalence  of  tne  southerly  winds  in  the  plateau  west  of  the 
Mississippi  Biver  that  had  been  constantly  blowing  in  that  direction  from  the  Gulf  of 
Mexico  since  the  1st  of  the  month.  At  midnight  of  the  6th,  the  winds  immediately 
east  of  the  Rocky  Mountains  had  shifted  to  colder  northwest.    On  the  afternoon  of 
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the  7thy  the  lowest  barometric  pressnre  extended  like  ft  trough  from  Lake  Superior  to 
Kansas,  and  for  the  next  two  days  o]^posing  warm  southerly  and  cold  northerlT  winda 
prevailed  on  the  opposite  sides  of  this  depression  over  the  country  from  the  lake  re- 

E'on  to  the  Indian  Territoi^.  At  7.35  a.  m.  of  the  Qth,  the  barometer  was  lowest  near 
ake  Ontario ;  from  that  time  the  depression  moved  rapidly  to  the  northeast,  and  on 
the  10th  disappeared  in  the  Gulf  of  the  Saint  Lawrence.  This  depression  was  chiefly  re- 
markable for  tne  destructive  tornadoes  that  occurred  in  the  West ;  for  the  heavy  rain- 
fall in  Kansas  occasioning  destructive  floods  in  the  Missouri  Valley.  The  heaviest 
rainfalls  accompanying  this  depression  were  in  its  southwest  quadrant,  occurring  af- 
ter the  veering  of  southerly  winds  to  west  and  north. 

No.  IV. — The  barometer  fell  on  the  10th,  in  the  South  Atlantic  and  Gulf  States,  to 
the  south  of  the  high  area,  No.  III.  It  was  accompanied  by  general  and  heavy  rain- 
fall in  those  districts,  but  by  slight  changes  in  temperature  and  no  hish  winds.  There 
is  no  evidence  of  the  translation  of  this  area,  and  no  path  is  charted. 

No.  y. — On  the  13th,  the  winds  in  the  Northwest  shifted  to  southeast  in  advance  of 
depression  No.  Y,  whose  center,  at  7.35  a.  m.  of  the  14th,  is  charted  in  Dakota.  On 
the  afternoon  of  the  15th  this  depression  extended  in  a  barometric  trough  from  Lake 
Superior  to  West  Texas,  with  opposing  north  and  sonth  winds.  The  rainfall  was 
lignt  and  unusually  near  the  center  of  the  depression.  The  storm  was  followed  by  a 
marked  fall  in  temperature.  The  center  is  cnarted  at  4.35  p.  m.  of  the  15th,  in  Lake 
Superior.  From  that  time  there  was  no  apparent  translation  of  the  depression.  The 
barometer  remained  low  in  this  region  until  the  17th,  when  its  place  was  filled  by  the 
depression  charted  as  low  barometer  No.  VI. 

No.  VI. — ^This  depression  was  probably  developed  in  British  America,  east  of  the 
Rocky  Mountains,  during  the  15th  and  16th,  in  auvance  of  the  high  pressure  that  was 
on  the  North  Pacific  coast  at  that  time.  On  the  18th  this  depression  moved  in  a 
southerly  direction,  and  at  4.35  p.  m.  the  barometer  was  lowest  in  Southern  Michigan. 
It  remained  lowest  in  the  Lower  Lake  region  until  the  19th,  and  then  moved  rapidly 
up  the  Saint  Lawrence  Valley,  with  a  track  too  indefinite  to  chart  after  the  20th  in- 
stant. This  was  one  of  the  most  southerly  storms  of  the  month,  and,  aller  the'  17th, 
it  became  the  best  defined  as  a  cyclone.  It  was  rapidly  followed  by  high  area  No.  IV. 
During  its  progress  very  heavy  and  frecjuent  rains  fell  east  of  the  Mississippi  River. 
There  was  a  decided  deficiency  of  precipitation  in  the  Northwest.  The  ram  fell  in 
the  greatest  abundance  in  the  southwest  quadrant  of  the  depression,  as  is  frequently 
the  case  in  the  summer  months. 

No.  VII. — A  continued  trough-like  depression  existed  in  Manitoba,  Dakota,  and  the 
extreme  Northwest,  from  the  24th  of  July  until  the  27th,  in  rear  of  high  pressure  No. 
IV.  It  had  no  track  that,  with  the  data  in  the  possession  of  this  office,  can  be  charted 
up  to  that  time,  but  on  the  morning  of  the  27th  its  center  can  be  placed  to  the  east  of 
Pembina.  It  moved  slowly  to  the  southeast  in  the  Lower  Lake  region,  and,  on  the  29th, 
took  a  path  slightly  to  the  north  of  the  Saint  Lawrence  River,  and  probably  disap- 
peared off  the  coast  of  the  British  maritime  provinces  in  the  early  days  of  Au^nst. 
It  was  attended  by  numerous  local  but  not  heavy  rains  over  the  Lake  region  and  New 
England  States.  Heavy  rain  fell  at  the  same  time  in  Texas,  between  the  high  area  in 
the  Gulf  States  and  the  high  pressure  in  rear  of  this  depression,  moving  in  a  southerly 
direction  over  the  plains. 

No.  Till. — At  7.35  a.  m.  of  the  28th,  a  marked  fall  of  the  barometer  took  place  In 
Manitoba  and  Dakota.  By  the  3l8t  the  winds  immediately  east  of  the  Rocky  Mount- 
ains had  shifted  to  colder  northwest.  By  the  end  of  the  month  the  depression  was 
not  sufficiently  defined  to  have  its  track  charted.  But  little  rain  fell.  Its  further 
history  belongs  to  the  August  Review. 

Vessels  experieiK^ng  storms  at  sea, — ^Fourth,  off  Chincoteagne.  a  revolving  gale;  2l8ty 
N.  50O  35',  W.  190  25 . 

TEMPERATURE  OF  THE  AIR. 

In  general. — ^The  general  distribution  of  temperature  for  the  month  is  shown  by  the 
isotherms  on  Chart  No.  II.  A  comparison  with  the  averages  for  Jul^,  during  the  past 
seven  years,  shows  that  the  temperatures  have  been  about  normal  m  the  Saint  I^w- 
rence  Valley,  New  England,  Ohio  Valley,  Tennessee,  and  Upper  Mississippi  Valley; 
slightly  above  the  average  in  the  Middle,  South  Atlantic,  and  Gulf  States,  Lake 
region  and  Pacific  coast. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows:  Mount  Washington, 
490.2 ;  Pike's  Peak,  39o.l. 

Maximum  and  minimum  temperatures. — ^Maximum  temx>eTature8,  at  Signal  Service  sta- 
tions, above  95°,  were  reported  as  follows :  96^,  Boeme,  Cheyenne,  Galveston,  Keokuk, 
La  Crosse.  Lynchburg,  Memphis,  Nashville,  New  Orleans,  Pittsburgh,  and  Yankton ; 
970,  Fort  Gibson,  Indianola.  Saint  Louis,  ana  Wilmington ;  98°,  Salt  Lake  City,  Smith- 
villo,  and  Washington ;  99°,  Denver,  Fort  Sill,  Norfolk,  Omaha,  Saint  Mark's,  Tybee 
Island,  Vicksbnrg ;  lOOP,  Augusta,  Charleston,  Concho,  Denison,  Jacksonville,  Mason, 
Mobile,  and  Savannah;  101^,  Dodge  City ;  102^,  Corsicana  and  Montgomery;  103°,  Sao- 
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ramento ;  104^,  Laredo  and  Winnemucca ;  106^,  Braokettville  and  BoU^  City,  Idaho 
1070,  North  Platte ;  109o,  Fort  Sully  and  Rio  Grande ;  112o,  Maricopa  Wells ;  113°, 
Yama.  Minimum  temperatures  below  40^ :  23<^, Pike's  Peak ;  34°^  Mount  Washington ; 
37^,  Winnemucca;  38^,  Virginia  City.  The  maximum  temperatures  for  the  month 
mav  be  divided  into  three  i>eriods,  the  first  of  which  occurred  from  the  4th  to  the  8th, 
ana  was  generally  distributed  over  the  country  to  the  southwest  of  a  line  drawn  from 
North  Carolina  to  Minnesota ;  the  second  occurred  from  the  15th  to  the  18th  over  the 
Lake  region.  Upper  Ohio  Valley,  and  Maine ;  and  the  third  from  the  25th  to  the  30th 
in  the  Atlantic  coast  States.  Lower  Lake  re^^on,  and  Lower  Michigan. 

Ranges  of  temperature, — ^The  largest  diurnal  ranges  have  been :  36^  at  Yankton  and- 
38^  at  Pembina,  28th ;  39^  at  Breckenridge,  29th,  and  Sacramento,  7th ;  42^  at  Brack- 
ettvUle,  22d ;  54^  at  Winnemucca,  28th. 

Th^  largest  monthly  ranges  have  b^en :  51^,  Detroit,  Dodge  City,  and  Sacramento ; 
52^,  Yankton  and  Stockton ;  53^,  Cheyenne ;  55^,  Brackettville  and  Maricopa  Wells ; 
6I0,  Fort  Sully;  62^,  North  Platte ;  65°,  Campo ;  67°,  Winnemucca. 

Frosts  were  observed  as  follows :  30th  and  Slst,  Camp  Halleck,  Nev. ;  31st,  Coalville,  * 
Utah,  killing  tender  vegetation.    Frosts  at  Summit,  Colo.,  nightly. 

loe, — ^The  formation  of  ice,  rather  than  frosts,  was  reiwrted  fiom  Fort  Sanders,  Wyo., 
on  the  31st.  Ice  at  Summit,  Colo.,  quarter  of  an  inch  thick  night  of  July  31  and  Au- 
gust 1. 

PRECIPITATION. 

In  general. — ^The  general  distribution  of  rain  for  the  month  is  shown  on  Chart  No. 
III.  The  region  of  heaviest  rainfall  is  seen  to  extend  along  the  East  Gulf,  South,  and 
Middle  Atlantic  coasts,  while  over  the  entire  country  east  of  the  100th  meridian  the 
rainfall  has  been  quite  evenly  distributed.  Areas  of  li^ht  rainfall  are,  however^  seen 
to  exist  in  the  interior  of  South  Carolina  and  Georgia ;  in  Texas  and  Indian  Territory ; 
in  Lower  Michigan  and  Canada ;  and  from  Eastern  Iowa  westward.  Rains  have 
fallen  at  almost  all  stations  situated  in  the  Rooky  Mountain  region  and  along  the  Pa- 
cific coast,  but  the  amoimts  reported  are  generally  quite  small.  The  table  of  compar- 
ative values,  given  on  Chart  No.  Ill,  shows  the  rammll  to  be  near  the  normal  in  neai*ly 
all  the  districts,  excepting  in  the  Middle  and  South  Atlantic  States,  where  an  excess 
of  one  inch  and  a  quarter  is  reported,  and  in  the  Saint  Lawrence  Valley,  where  a  de- 
ficiency of  about  three-fourths  of  an  inch  is  reported. 

Special  heavy  rains, — ^The  following  are  the  most  notable  cases  of  heavy  rains  that 
have  been  reported :  Ist,  North  Volney,  N.  Y.,  2.90  inches ;  Biddeford,  Me.,  8  inches  in 
3  hours ;  New  London,  Conn.,  1.15  in  2|  hours ;  Oswego,  N.  Y.,  3.57 inches ;  Utica,  N. Y., 
heaviest  rainfall  for  ^ears.  5th,  Breckenridge,  Minn.,  2.02  inches  in  1^  hours.  7tJi, 
Marquette,  Mich.,  1  moh  in  30  minutes ;  Breckenridge,  Minn.,  2  inches  in  about  20 
minutes,  during  a  hurricane.  8th,  La  Crosse,  Wis.,  2.69.  10th,  Sandy  Springs,  Md., 
0.60  inch  fell  in  15  minutes ;  Savannah,  Ga.,  2.80  inches  in  4|  hours.  15th,  Gutten- 
burg,  I6wa,  2.02  inches  fell  in  35  minutes ;  Cleveland,  Tenn.,  3.1  inches  fell  in  1  hour 
and  20  minutes.  16th,  Alpena,  Mich.,  1.36  inches ;  Brackettville,  Tex.,  2.49  inches ; 
Merom,  Ind.,  5.91  inches.  17th,  Independence,  Kans,  3.37  inches.  18th,  Fort  Sill,  Ind. 
T.,  1.74  inches ;  Louisville,  Ky.,  2.64  Inches.  20th,  Atlantic  City,  2.14  inches ;  20th, 
2l8t,  and  22d,  Cape  Lookout,  N.  C,  5.69  inches  ;  Cape  Hatteras,  6.01  inches ;  Charles- 
ton, 7.33  inches ;  Wilmington,  N.  C.,  6.87.  24th,  Baltimore,  1.28  inches  in  1  hour. 
26th,  Fort  Sill,  Ind.  T.,  1.97  inches;  Rochester,  N.  Y.,  2.05  inches.  29th,  Fort  Whip- 
ple. Va.,  2.34.  30th,  Trenton,  N.  J.,  1  inch  fell  in  40  minutes;  Hulmeville.  Pa.,  1.15 
inches  fell  in  35  minutes;  Bismarck,  Dak.,  0.45  inch  fell  in  30  minutes.  31st,  Iowa 
City,  Iowa,  2.50  inches  fell  in  1  hour. 

Small  monthly  rainfalls, — ^The  following  stations  report  less  than  0.5  of  an  inch :  in 
California,  Arizona,  and  the  Rocky  Mountain  region;  San  Francisco,  .02;  Sacramento 
and  San  Diego,  .00;  Wickenburg,  .IQ;  Stanwix,  .13;  Winnemucca,  .27;  Salt  Lake 
City  and  Fort  Fred  Steele,  .08;  Cheyenne,  .43;  Denver,  .33. 

Large  monthly  rainfalls. — Rain-falls  to  the  amount  of  7  inches  or  mrre  were  reported 
as  follows:  Cape  Lookout,  8.78 ;  Charleston,  10.21;  Keokuk,  7.06;  Mount  Washing- 
ton, 11.27;  Norfolk,  7.97;  Saint  Mark's,  8.72;  Wibnington,  9.^5;  Cape  Hatteras,  9.80; 
Milford,  Del.,  7.90;  Saint  Mary's,  Ga.,  7.65;  Milford,  Ind.,  7.69;  New  Orleans,  7.50; 
Trenton,N,  J., 7.40;  Viucland, N.  J., 7.12;  Moorestown, N.  J., 7.43;  Goldsborough,  N.  C, 
7.56;  Weldon,  N.  C,  7.76;  Att^way  HiU,  N.  C,  7.18;  HulmevUle,  Pa.,  9.38;  Cleve- 
land, Tenn.,  7.90;  Prospect  Hill,  Va.,  8.90;  Utica,  Wis.,  8.30. 

Droughts. — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows:  lUl- 
nois — Carbondale,  drought  during  the  month ;  Anna,  on  the  11th,  relieved  by  subse- 

Suent  rains.  Massachusetts — Waltham,  drought  towards  end  of  month.  Texas — 
larksville,  drought  during  month  iivjurions  to  cotton  and  late  com ;  Denison,  com, 
cotton,  and  vegetables  sunering  greatly ;  Pilot  Point,  16th,  vegetation  drying  up  for 
want  of  rain,  relieved  by  heavy  thunder-storm  on  the  18th.  Virginia — ^Wytheville, 
drought  ended  on  the  16th.  Iowa — ^Nora  Springs,  latter  part  of  month  corn  and  pota- 
toes suffering.    Wisconsin — ^Waupaca,  during  month  wells  failing,  brooks  drying  up, 
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swamps  dry,  crops  damaged;  hay,  half-crop;  wheat  and  oats,  half  to  three-quarters  of 
a  crop;  potatoes,  small  ainonut;  no  wild  fruits,  uo  apples.  Dakota — Olivet,  15th.  Ohio — 
Cleveland,  9th. 

Hail-storma, — Hail-storms  have  been  reported  as  follows :  1st,  Kansas,  Connecticut, 
KissouriyNew  York, New  Jersey,  Illinois,  Dakota,  Pennsylvania;  2d,  Virginia,  North 
Carolina,  Illinois,  Kansas;  3d,  Delaware,  New  York,  Pennsylvania;  5th,  New  York, 
Florida,  Indiana,  New  Jersey,  Ohio,  Vermont,  Virginia,  Georgia,  Dakota,  Pennsylvania, 
Pembina,  Dak. ;  7th,  Michigan ;  8th,  Wyoming,  Iowa,  New  Mexico ;  9th,  Connecticut ; 
10th,  Wyoming,  Maine,  Indiana ;  11th.  Texas ;  13th,  New  Jersey,  New  Mexico ;  15tb, 
North  Carolina:  17th, Kansas;  21st, Colorado ;  22d, Virginia, New  Mexico;  24tb, Wy- 
oming ;  25th,  Colorado ;  26th,  Colorado, Missouri, Dakota:  27th,  Pennsylvania, Dakota; 
28th,  New  York ;  29th,  New  Mexico ;  30th,  New  York,  Dakota. 


Farmmgdale, 
Westown, 

storm  1,000  yards  wide ;  course  N.  £.  by  N. ;  depth  of  hail  i  to  5  inches ;  destroyed  all 
vegetable  growth,  killed  one  cow,  several  pigs,  and  chickens,  &.c.  2d,  AsheviUe,  N.  C, 
stones  as  large  as  pigeon's  eggs.  3d,  Florida,  Mayport,  ^  inch  in  diameter;  New  York, 
Adams,  2f  inches  in  diameter.  6th,  Fort  Rice,  Dak.,  3  inches  in  diameter ;  Ohio,  Mor- 
ristown,  as  large  as  hen's  eggs.  7th,  Michigan,  Marquette,  one  hail-stone  measured  9 
inches  in  circumierence ;  most  were  nearly  esg-shape.  6th,  New  York,  Rodman,  9 
inches  in  circumference.  13th,  New  Jersey,  Atlantic  City,  i  inch  in  diameter.  15th, 
North  Carolina,  Greenville,  as  large  as  pigeon's  eggs.  22d,  Santa  F^,  as  large  as 
pigeon's  eggs.  30th,  on  the  Yellowstone,  as  &rge  as  a  man's  clenched  hand,  perforating 
the  tepees  of  the  Crow  Indians  and  killing  a  large  number  of  ponies ;  at  Bismarck, 
stones  as  large  as  pigeon's  ejB^gs. 

Aioio.— -The  4th,  at  Summit,  Colo.,  was  celebrated  by  a  snow-ball  party,  on  snow- 
shoes,  which  afterward  resolved  itself  into  a  flower-gatherinf|  party,  the  situation  ad- 
mitting of  persons  standing  on  the  snow  3  feet  deep  and  pic  King  a  large  variety  of 
Alpine  flowers  from  the  uncovered  ground  beyond  the  snow.  On  the  37th,  2t^ii,  and 
29th  snow  feU  at  Pike's  Peak. 

JRainy  days. — ^The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  Signal 
Service  observers,  ranges  as  follows :  New  England,  10  to  20  days ;  Middle  Atlantic,  13 
to  18;  South  Atlantic,  9  to  14;  East  Gulf,  8  to  14;  West  Gulf,  7  to  13:  Tennessee  and 
Ohio  Valley,  10  to  18 ;  Lower  Missouri  Valley,  6  to  14 ;  Upper  Mississippi  Valley,  6  to 
10 ;  Upper  Lake  region,  10  to  18 ;  Lower  Lake  region,  10  to  14 ;  Rocky  Mountain  sta- 
tions, 1  to  19 ;  California,  0  to  1 ;  Oregon,  5. 

Cloudy  day», — ^The  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows :  New  England,  6  to  19  days ; 
Middle  Atlantic  States,  5  to  20  days ;  South  Atlantic  States,  3  to  14  davs ;  East  Gulf 
States,  3  to  5  days ;  West  Gulf  States,  2  to  16  days ;  Tennessee  and  Ohio  Valley,  5  to  13 
days;  Lower  Missouii  Valley, 2  to  23  days;  Upper  Mississippi  Valley, 2  to  6  days; 
Lake  re^on,2  to  22  days. 

Mainjrom  a  cloudiest  sky  was  observed  at  Bangor,  Me.,  on  the  17th. 

BELATIVE  HUMIDITT. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  New  England, 
65  to  85 :  Middle  Atlantic  States,  58  to  8G ;  South  Atlantic  States,  65  to  78 ;  East  Gulf 
States,  62  to  79;  West  Gulf  States,  65  to  70;  Tennessee  and  Ohio  Valley,  67  to  70; 
Lower  Missouri  Valley,  62  to  68 ;  Upper  Mississippi  Valley,  62  to  69 ;  Upper  Lake«,  62 
to  72 ;  Lower  Lakes,  61  to  70 ;  San  Diego,  74.  Hich  stations,  uncorrect<ea  for  altitude, 
report  as  follows :  Mount  Washington,  tS;  North  Platte,  47 ;  Cheyenne,  31;  Denver,  32. 

WIXD8. 

In  general. — ^The  prevailing  winds  at  Signal  Service  stations  are  shown  by  arrows  on 
Chart  No.  II,  from  which  it  will  be  seen  that  southerly  win^B  greatly  predominated, 
tending  to  southeast  west  of  the  Mississippi,  and  to  southwest  along  the  Atlantic  coast 
and  Lake  region. 

Total  movetMnte, — ^The  largest  total  movements  are  as  follows:  Mount  Washington, 
14,903 miles;  Cape  Lookout,  12,022 ;  North  Platte,  11,145;  Pike's  Peak,  11,090 ;  Cape 
Hatteras,  10, 176 ;  Kittyhawk,  9,619 ;  Breckenridge,  9,431. 

The  emallesi  movementt  are:  Shreveport,  1,38S;  Nashville,  2,707;  Augusta,  2,182; 
Lynchburg,  2,440. 

The  highest  velo<nti€8^ in  miieB  ver  hour, have  been:  Ist,  Sandy  Hook,  73;  2d,  Pike's 
Peak,  50;  19th,  Cape  Lookout,  60;  25th,  Mount  Washington,  65;  28th,  Washington,  D. 
C, 60 ;  :)0th,  North  Platte,  84  miles. 

Local  storms,  tornadoes,-  ^'c,  have  been  reported  as  follows  (unless  specially  noted,  it 
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is  nnderstood  that  the  following  list  of  high  winds  includes  only  local  storms,  and  not 
such  gales  as  prevailed  simultaneously  over  a  lar^e  region) :  Ist,  Rochester,  N.Y.,re~ 
ports  considerable  damage  by  storms  to  houses,  fruit  trees,  and  standing;  grain ;  Korth 
Volney,  N.  Y.,  severe  wind  and  hail-storms  doing  much  damage ;  Wappinger's  Falls,  N. 
Y.,  tornado,  damaging  buildings  and  blowing  down  trees;  a  seveTO  wind-storm  at 
CoatesviUe,  Pa.,  during  which  a  number  of  houses  were  destroyed ;  tornadoes  at  Ercil- 
doun,  Chester  County,  and  Parkersburg,  Pa. ;  at  Waverly,  Johnson  County,  near  Saint 
Paul ;  Jolly,  Ind. ;  Richmond,  Ky. ;  GiTsum  and  Sullivan,  Chester  County,  New  Hamp- 
shire ;  terrific  storm  at  Marlborough,  N.  Y.,  much  damage  done ;  heavy  storm  at  Law- 
renceville, Pa.,  damage  |30,000.  2d,  tornadoes  at  Kingsburg,  Ind.  A  destiiictive  tor- 
nado occurred  at  ElUiiart,  Ind.  It  is  stated  that  the  day  h»d  been  unusually  warm 
with  light  breezes ;  about  4.30  p.  m.  there  were  two  st-orms  moving  in  nearly  parallel 
paths  to  the  east,  one  from  the  southwest,  the  other  from  the  northwest.  About  5.30 
the  upper  stratum  of  air  seemed  agitated,  and  the  higher  clouds  moved  from  opposite 
directions  toward  each  other ;  below  were  some  ash-colored  clouds,  which  flew  from  aJr 
directions  toward  a  common  center.  At  this  center,  the  tornado  struck  the  ground 
with  a  black  column  of  cloud  about  forty  rods  wide,  demolishing  everything  in  its 
path.  It  followed  the  bank  of  the  Saint  Joseph  River  for  nearly  two  miles,  then  lifted 
and  sank  again  about  two  miles  to  the  southeast,  striking  another  stream.  The  center 
of  the  tornado  was  over  the  river,  as  shown  by  the  trees,  buildings,  &c.,  falling  toward 
the  south.  Many  persons  in  the  path  of  the  tornado  noticed  a  smell  of  sulphur.  Some 
say  the  odor  was  the  same  as  in  the  battery-room  of  a  telegraph  office.  As  is  frequently 
the  case,  this  tornado  was  followed  by  a  very  severe  thunder-storm.  This  same  evening 
(2d),  at  6  p.  m.,  a  tornado  passed  near  Goshen,  Ind.,  tearing  down  houses  and  trees,  and 
killing  several  people.  Goshen  lies  about  ten  mile«  southeast  of  Elkhart,  and  it  was 
probably  the  same  tornado  that  visited  both  places.  During  the  Ist  and  2d,  Illinois, 
Indiana,  and  Ohio  were  visited  by  an  unusual  number  of  tornadoes,  destructive  to  life 
and  property,  occurring  in  advance  (southeast  quadrant)  of  depression  charted  as  No. 
II  on  Map  I  of  this  review.  3d,  tornadoes  at  Grantaville  and  Baltimore,  Md. ,  described 
as  a  very  heavy  storm,  chimneys  and  trees  blown  down,  wind  must  have  reached  50  or 
60  miles  in  elevated  positions :  damage  to  church,  $1,000.  Portsmouth,  N.  C,  remark- 
able wind-squall  or  whirlwind  at  3  p.  m.,  driving  sand-blasts  before  it,  uprooting  trees, 
destroying  ^nces  and  out-buildings,  sucking  water  from  all  ponds,  and  being  followed 
by  thunder-storm.  5th,  Butler  County,  Ohio,  tornado  struck  the  ground  in  Liberty  town- 
ship, appearing  to  drop  down  from  above  in  the  form  of  a  dense  black  cloud ;  bounding 
almost  immediately,  it  struck  a^ain  iibout  a  mile  and  a  half  distant  in  a  southeasterly 
direction,  uprooting  trees,  twisting  off  their  trunks,  demolishing  houses  and  bams,  de- 
stroying i^ain  in  the  shock,  erowmg  com,  and  sweeping  away  fences  and  orchards, 
disappearing  beyond  West  Chester,  near  Pisgah.  Severe  tornado  swept  <y7er  Morrow 
County,  Ohio,  pat^  12  miles  long  and  1  mile  wide.  Severe  storm  in  sout Am  part  of 
Allegheny  County  and  a  violent  rain-storm  passed  over  Berks  County,  Pennsylvania. 
Severe  hail-s  torm  at  Charlottesville,  Ya.  Jacksonburg,  Ohio,  hurricane  from  W.  NW.  to 
£.  S£.,  damaging  buildings,  crops,  and  trees ;  as  it  passed  through  a  forest  thousands  of 
small  balls  were  seen  about  100  feet  from  the  groimd,  giving  out  a  pale  flame.  Wythe- 
ville,  Ya.,  hurricane  twisted  off,  near  the  base,  six  forest  trees  (five  oaks  and  one  wal- 
nut) from  li  to  2  feet  in  diameter.  Tybee  Island,  2  miles  west  of  station,  at  5.35  p.  m., 
waterspout  bursted,  making  a  whizzing  noise,  column  about  100  feet  high  and  3  feet  in 
diameter.  Severe  gale  at  Wautoma,  Wis.,  unroofing  buildings,  uprooting  trees,  and 
destroying  crops.  6th,  heavy  gale  at  Femandina,  Fla.  7th,  Breckenrid^e,  Minn. ,  wind 
blowing  90  miles  per  hour  for  about  3  minutes,  unroofing  and  demolishing  buildings, 
leveling  fences,  twistiilg  off  tree-trunks,  &,c,  Pelham,  N,  Y.,  tornado,  tearing  trees  up 
by  the  roots ;  much  damage  to  orchards.  7th,  a  very  destructive  tornado  occurred  at 
Pensaukee,  Wis.  It  moved  from  the  northwest  to  southeast ;  its  track  was  3  miles 
long  and  1,000  feet  wide ;  it  lasted  about  two  minutes ;  eight  persons  are  known  to 
have  been  killed ;  many*  were  wounded ;  the  damage  to  property  was  estimated  at 
$300,000.  9th,  Westfield,  Mass.,  storm  doing  heavy  damage^ouses  blown  down,  fences 
scattered,  crops  destroyed,  and  several  lives  reported  lost.  Tornado,  with  violent  wind, 
rain,  andhailat  Gait,  Ontario,  at  5  a.m.  9th  and  27th,  Poughkeepsie,  N.  Y.,  severe 
wind-storms.  10th,  New  Orleans,  La. ,  at  6.55  p.  m. ,  a  waterspout  was  observed  appar- 
ently over  the  lake,  moving  tow^|^  the  northwest,  and  followed  by  a  heavy  thunder- 
storm ;  Tybee  Island,  Georgia,  two  waterspouts  observed  4  miles  north  of  station  at 
6  p.  m. ;  they  were  about  1  mile  apart,  columns  long  and  of  short  duration.  11th,  Tybee 
Island,  Georgia,  8  miles  northwest  of  station,  in  Jones  River,  two  waterspouts  at  11 
a.  m.,poluiniis  appeared  nearly  1  mile  high  and  about  2  feet  in  diameter,  distance  apart 
about  4  rods,  and  lasting  about  fifteen  minutes ;  at  Indianola,  Tex.,  early  in  the  morn- 
ing, waterspout  formed  m  bay  about  2  miles  from  shore,  having  an  apparent  diameter 
of  75  feet ;  traveled  furiously  for  7  miles  and  then  broke,  followed  by  rain  at  7.35  a.  m. ; 
Savannah,  Ga.,  waterspout  observed  a  short  distance  south  of  the  city  in  afternoon. 
15th,  Fort  Whipple,  Virginia,  violent  thimder-storms,  lightning  striking  and  shattering 
flag-staff.     16th,  tornado  in  Dutchess  and  Cumberland  Counties,  New  York.     27th, 
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severe  gale,  with  hail  and  rain,  at  Richland  Station,  Pennsylvania ;  heavy  wind-stonn 
at  Ponghkeensie,  N.  Y.  19th,  tornado  at  Elizabeth,  N.  Y.  26th,  Fort  Solly,  Dak. ,  a  hnr- 
ricane  described  as  follows :  At  5  p.  m.  a  few  camalo-stratns  clonds  appeared  in  the 
horizon ;  at  5.30  cnmulo-stratas  were  forming  over  the  station,  spreading  rapidly  in  every 
direction ;  at  6  p.  m.  the  sky  was  entirely  covered  by  swiftly  movine  clouds ;  at  6.tS0 
the  wind  suddenly  veered  from  SE.  to  W. ;  the  wind  blew  in  gust,  and  at  6.25  p.  m.  the 
anemometer,  which  previously  registered  84  miles  per  hour,  was  torn  from  the  roof,  the 
chimneys  quickly  followed,  and  the  building  trembled  like  a  leaf;  the  instrument 
shelter  was  blown  down,  as  well  as  every  board  fence  in  and  about  the  post ;  two  houses 
were  unroofed ;  the  stockade,  built  of  heavy  timber  and  braced  on  both  sides,  was 
leveled  to  the  ground,  and  one  of  the  block-houses  was  moved  18  inches ;  at  6.30  p.  m. 
rain,  hail,  and  bghtning  commenced ;  at  7.40  p.  m.  the  storm  ceased.  The  highest  wind 
was  not  registered ;  it  w^as  estimated  at  100  miles  per  hour. 

VEWFICATI0N8. 


The  detailed  comparisons  of  the  tri-daily  weather  indications  with  the  telegraphic 
weather  report«  for  the  succeeding  twenty-four  hours  shows  a  general  percenta^  of 
omissions  of  0.05  per  cent. ,  and  of  verifications  of  84. 1  per  cent.  Out  of  3,702predi'ctions, 
2,521,  or  68.1  per  cent.,  have  been  fully  verified ;  382,  or  10.3  ]per  cent.,  have  been  three- 
fourths  verified :  547.  or  14.8  per  cent.,  have  been  one-half  venfied;  126,  or  3.4  jier  cent., 
have  been  one-iourtn  verified ;  and  126,  or  3.4  per  cent.,  have  failed.  The  percentages 
for  the  four  elements  have  been:  weather,  89.1:  wind,  81.8 1  temperature,  86.6 ;  ba- 
rometer, 78.8.  The  percentages  of  verifications  oy  geographical  districts  have  been : 
New  England,  84.5 ;  Middle  Atlantic  States,  84.0 ;  S6uth  Atlantic  States,  82.1 ;  East 
Gulf  States,  81.9;  We^t  Gulf  States,  85.6;  Lower  Lake  region,  84.6:  Upper  Lake  re- 
gion, 82.9;  Tennessee  and  Ohio  Valley,  84.4;  Upper  Mississippi  Yailey,  86.4  ;  Lower 
Missouri  Yailey,  84.6. 

Cautionary  signals. — During  tha  month  29  cautionary  signals  have  been  displayed  at 
stations  on  the  Gulf  and  South  Allan  tic  coasts  and  on  the  lakes.  Of  these,  Sb,  or  79.3 
per  cent.,  were  justified  by  subsequent  high  winds  within  100  miles  of  the  stations  for 
which  they  were  ordered,  and  6,  or  20.7  per  cent.,  were  not  justified  so  far  as  known. 
Eighty-four  instances  of  high  winds,  where  no  signals  were  displayed,  have  also  been 
reported  from  these  stations.  Telegraphic  communications  with  the  North  Carolina 
coast  stations  has  continued  interrupted  during  the  month. 

NAVZOATIOX. 

Stages  of  wat^, — In  the  table  on  chart  No.  Ill  are  given  the  highest  and  lowest 
readings  on  the  river  gauges  for  the  month.  A  gradual  fall  has  occurred  in  all  the 
rivers  throughout  the  month,  with  the  following  exceptions :  slight  rises  in  the  Mis- 
souri at  Omaha,  on  the  8th,  15th,  and  16th;  in  the  Mississippi  at  Saint  Paul,  from  the 
1st  to  8th ;  at  La  Crosse,  to  the  12th,  and  from  Dubuque  to  Saint  Louis  until  about  the 
17th ;  in  the  Cumberland,  at  Nashville,  from  the  18th  to  the  20th ;  in  the  Ohio,  at 
Pittsburgh,  on  the  5th,  lOth.  and  11th,  19th  to  21st,  and  28th  to  31st ;  at  Cincinnati, 
from  the  Otn  to  the  11th,  and  the  24th  to  the  37th ;  at  Louisville,  from  the  7th  to  the 
11th,  and  the  25th  to  the  28th.  The  Savannah  rose  at  Augusta  on  the  20tb,  21st,  and 
25th.  The  rise  in  the  Missouri,  at  Omaha,  on  the  8th,  was  due  to  the  water  cutting  a 
new  channel  across  the  bend  and  turning  the  main  channel.  On  the  1st,  the  water  in 
Lake  Erie  is  reported  to  have  risen  several  feet  at  Buffalo. 

Icebergs. — ^None  reported. 

TEMPERATURE  OF  WATER, 

In  general. — The  temperature  of  water,  as  observed  in  rivers  and  harbors,  is  shown 
in  the  table  on  chart  No.  II.  The  average  temperatures  have  been  lowest  at  Eastport, 
43° ;  and  at  Marquette.  49°.  They  have  been  highest  at  Galveston  and  Augusta,  87°; 
Montgomery,  85°;  Mobile,  86°;  Charleston,  Knoxville,  Savannah,  and  Wilmingtoii, 
84®. 

Maximum  and  minimum  temperatures. — ^The  high^t  maxima  have  been :  Galveston, 
91° ;  Augusta,  90° ;  Montgomery  and  Mobile,  ^.  The  lowest  minima  have  been : 
Eastport,  40°;  Duluth,  4:P;  and  Marquette,  46°. 

Ranges  of  temperatures. — ^The  least  ranges  have  been :  San  Francisco,  2° ;  Savannah, 
3°;  Grand  Haven  and  Wilmington,  4°;  Charleston,  Escanaba,  Eastport,  ana  Mdbile,  5^. 

ATMOSPHERIC  XUECTRIdTV. 

nunder^torms  were  reported  at  stations  as  follows :  1st,  New  York,  Rhode  Island,  Con- 
necticut, Delaware,  Illinois,  Iowa,  Kansas,  Maine,  Maryland,  Massachusetts,  Missouri, 
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Nebraska^New  Hampshire,  New  Jersey,  Ohio,  Pennsylvania,  Vermont,  West  Virginia, 
Dakota ;  2d,  Michigan,  Canada,  Illinois,  Indiana,  Iowa,  Maine,  Missouri,  Nebraska,  New 
York^  Ohio,  South  Carolina,  Virginia,  Vermont,  Pennsylvania,  Kansas ;  3d,  New  York, 
Virginia,  Connecticut,  Delaware,  Louisiana,  Maryland,  Michigan,  New  Jersey,  North 
Carolina,  Ohio,  Pennsylvania,  Illinois,  West  Virginia,  Indiana ;  4th,  Illinois,  Indiana, 
Massachusetts,  Minnesota,  New  Jersey,  New  York,  Ohio,  Texas,  Virginia,  Wisconsin,  Ten- 
nessee, Kentucky ;  5th,  I^ew  York,  Canada,  Georgia,  Illinois,  Indiana,  Kansas,  Maine, 
Maryland,  Massachusetts,  Michigan,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina,  Texas,  Vermont,  Virginia^  Wisconsin,  West  Virginia,  Florida.  Ken- 
tucky ;  6th,  Dakota,  Bhode  Island,  Alabama,  Connecticut,  Delaware,  Georgia,  Illinois, 
Indiana,  Maine,  Maryland,  Massachusetts,  New  Jei-sey,  South  Carolina,  Tennessee, 
Vermont,  Florida ;  7th,  Canada,  Iowa,  Louisiana,  Minnesota,  Wisconsin,  Michigan, 
Florida,  Kansas ;  dth.  New  York,  Bhode  Island,  Wyoming  Territory,  Illinois,  Indiana, 
Iowa,  Kansas,  Missouri,  Nebraska,  Ohio,  Vermont,  Wisconsin,  Florida ;  9th,  Connec- 
ticut, Indiana,  Kansas,  Maine,  Massachusetts,  Now  Hampshire,  New  Jersey,  New 
Y'ork,  Ohio,  Pennsylvania,  Vermont,  Virginia,  Wisconsin,  Illinois,  Kentucky,  Wyo- 
ming Territory,  Minnesota,  Indian  Territory,  Missouri ;  10th,  Wyoming  Territory, 
Connecticut,  Georgia,  Indiana,  Maine,  Maryland,  Massachusetts,  N^ew  Jersey,  New 
York^  North  Carolina,  Ohio,  Texas,  Vermont,  Virginia,  Tennessee,  Minnesota,  West 
Virginia,  Alabama,  New  Hampshire,  Louisiana ;  11th,  Dakota,  Delaware,  Iowa,  Mary- 
land, Nebraska,  New  Jersey,  Pennsylvania,  South  Carolina,  Texas,  Virginia,  Wyo- 
ming Territory,  Georgia,  North  Carolina ;  12th,  Canada,  Dakota,  New  York,  Vermont, 
Michigan ;  13th,  Dakota,  Connecticut,  Massachusetts,  Minnesota,  New  Jersey,  New 
York,  South  Carolina,  Maryland,  Colorado,  Rhode  Island,  Texas,  Pennsylvania ;  14th, 
Dakota,  Maine,  Nebraska,  Tennessee,  Texas,  Massachusetts,  Michigan ;  15th,  South 
Carolina,  Illinois,  Iowa,  Kansas,  Nebraska,  North  Carolina,  Tennessee,  Wisconsin, 
New  Jersey,  Vermont,  Michigan,  Texas,  Missouri ;  16th,  Michigan,  New  York,  Con- 
necticut, IllinoiB,  Indiana,  Iowa,  Kansas,  Massachusetts,  Missouri,  Nebraska,  Ohio, 
Tennessee,  Texas,  Virginia,  Wisconsin,  Vermont,  West  Virginia.  Mississippi ;  17th, 
New  York,  Connecticut,  Iowa,  Kansas,  Maine,  Massachusetts,  Missouri,  Nebraska, 
New  Hampshire,  New  Jersey,  North  Carolina,  Pennsylvania,  Vermont,  Virginia,  Wis- 
consin, Michigan,  Indian  Territory,  Maryland ;  18th,  Michigan,  Canada,  Illinois,  In- 
diana, Kansas,  Wew  Jersey,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Vir- 
ginia, Maryland,  Kentucky,  Indian  Territory ;  19th,  Michigan,  New  York,  Connecticut, 
Maryland,  New  Jersey,  New  York ;  North  Carolina,  Pennsylvania,  South  Carolina, 
Virginia,  West  Virginia,  Georgia,  New  Hampshire,  Texas ;  20th,  Michigan,  Nevada, 
New  Jersey,  North  Carolina,  Pennsylvania,  South  Carolina,  Vermont,  Virginia,  Da- 
kota, California ;  21st,  Georgia,  North  Carolina,  South  Carolina,  Nevada ;  22d,  North 
Carolina,  Tennessee,  Virginia,  Wisconsin,  Michigan,  West  Virginia ;  23d,  New  Jersey, 
North  Carolina,  Virginia,  West  Virginia,  Tennessee,  Florida ;  24th,  Wyoming  Terri- 
tory, Indiana,  Louisiana,  Missouri,  Nebraska,  Alabama,  Virginia,  Texas ;  25th,  Dakota, 
Michigan,  Louisiana,  Missouri,  North  Carolina,  Ohio,  Tennessee,  Virginia,  Illinois, 
Maine,  West  Virginia,  Alabama,  Texas ;  26th,  Alabama,  Dakota,  Illinois,  Iowa,  Maine, 
Michigan,  Ohio,  Pennsylvania,  Vermont,  Virginia,  Wisconsin,  North  Carolina,  Texas, 
Missouri,  Nebraska,  Kansas  *,  27th,  Dakota,  Nebraska,  Alabama,  Arkansas,  Connecti- 
cut, Delaware,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Ma^ne,  Missouri,  New  Jer- 
sey, New  York,  Ohio,  Pennsylvania,  Virginia,  West  Virginia,  Michigan,  Wisconsin, 
Indian  Territory,  Texas ;  28th,  Vir^nia,  Illinois,  Indiana,  Iowa,  Kansas,-  Maryland, 
Mississippi,  Nebraska,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
Kentucky,  Indian  Territory,  West  Virginia,  Tennessee,  Texas,  Louisiana ;  29th,  Da- 
kota, Georgia,  Kansas,  Maryland,  Massachusetts,  New  Jersey,  New  York,  North  Car- 
olina, Ohio,  Pennsylvania,  Tennessee,  Florida,  Virginia,  Indian  Territory;  30th, 
Dakota,  Nebraska,  Arkansas^  Connecticut,  Kansas,  Now  Jersey,  New  York,  North 
Carolina,  Pennsylvania,  Virginia,  South  Carolina,  Alabama,  Georgia ;  Slst,  Dakota, 
Illinois,  Iowa,  Missouri,  Nebraska,  New  Jersey,  New  York,  South  Carolina,  Vermont, 
Minnesota. 

IHaiant  thunder  or  lightning  was  reported  as  seen  from  stations  in  the  respective 
States  as  follows:  1st,  Dakota,  Connecticut,  Delaware,  Georgia,  Illinois,  Indiana, 
Iowa,  Kansas,  Kentucky,  Maine,  Maryland,  Massachusetts,  Missouri,  Nebraska,  New 
Jersey,  New  York,  Ohio,  South  Carolina,  Tennessee,  Virginia,  Vermont ;  2d,  Alabama, 
Delaware,  Georgia.  Illinois,  Indiana,  Iowa,  Maine,  Maryland,  Minnesota,  Missouri, 
North  Carolina,  Onio,  Tennessee,  Virginia,  Wisconsin,  West  Virginia ;  3d,  Connecti- 
cut, Delaware,  Florida,  Georgia,  Indiana,  Iowa,  Louisiana,  Maryland,  Mississippi, 
Missouri,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Virginia ;  4th, 
Georgia,  Illinois,  Indiana,  Iowa,  Kentucky,  Michigan^  Maryland,  North  Carolina, 
Ohio,  South  Carolina,  Virginia,  Wisconsin,  West  Virginia ;  5th,  Dakota,  Delaware, 
Illinois,  Indiana,  Iowa,  Louisiana,  Michigan,  Missouri,  New  Jersey,  New  York,  North 
Carolina,  Ohio,  Pennsylvania,  South  Carolina^  Tennessee,  Vermont,  Virginia;  6th, 
Connecticut,  Dakota,  Georgia,  Illinois,  Missouri,  New  Jersey,  New  York,  Texas,  Ver- 
mont, Wyoming  Territory ;  7th,  Dakota,  Indiana,  Illinois,  Iowa,  Kansas,  Louisiana, 
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Michigan,  Minnesota,  Missouri,  Nebraska,  New  York,  "VV'isconsin,  Wyoming  Territory ; 
8th,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Massachusetts,  Michigan,  Missouri,  Ne\r 
York,  Ohio,  Vermont ;  9th.  Florida,  Georgia,  Illinois,  Iowa,  Maine,  Maryland,  Massa- 
chusetts, Michigan,  Now  York,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Vermont,  Vir- 
ginia ;  10th,  Indiana,  Kentucky,  Louisiana,  Maine,  Massachusetts,  Michigan,  Miasia- 
sipni.  New  Jersey,  New  York,  North  Carolina,  Ohio,  Texas,  Utah,  Vermont,  Virginia ; 
lltn,  Alabama,  Colorado,  Louisiana,  Maine,  New  Jersey,  North  Carolina,  Tennessee, 
Virginia ;  12th,  Colorado,  Dakota,  Florida,  Louisiana,  Michigan,  New  York,  Tennes- 
see, Texas,  Vermont ;  13th,  Colorado,  Connecticut,  Dakota,  Iowa,  Kansas,  Maryland, 
Massachusetts,  Minnesota,  Nebraska,  New  Jersey,  New  York,  Rhode  Island,'  Texas ; 
14th,  Alabatna,  Dakota,  Iowa,  Louisiana,  Minnesota,  Missouri,  Texas ;  15th,  Alabama, 
Illinois,  Iowa,  Kansas,  Louisiana,  Michigan,  Minnesota,  Nebraska,  New  Mexico,  North 
Carolina,  Tennessee,  Texas :  16th,  Indian  Territory,  Indiana,  Iowa,  Kansas,  Maryland, 
Michigan,  Missouri,  NebrasKa,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Texas, 
Vir'ginia ;  17th,  Connecticut,  Delaware,  Illinois,  Iowa,  Kansas,  Maine,  Massachusetts, 
Michigan,  Missouri,  Nebraska,  New  York,  North  Carolina,  Rhode  Island,  Tennessee, 
Vermont,  Wisconsin ;  18th,  Alabama,  Illinois,  Iowa,  Kentucky,  Michigan,  Nebraska, 
New  York,  Ohio,  Pennsylvania,  Texas,  Virginia ;  19th,  Alabama,  Indian  Territory, 
Indiana,  Iowa,  Lonisiana,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania, 
Rhode  Island,  Texas,  Vircinia;  20th,  California,  Colorado,  Indiana,  New  Jersey,  Penn- 
sylvania, Vermont ;  21st,  Indian  Territory,  Michigan,  New  Mexico,  South  Carolina ; 
22d,  Kansas,  South  Carolina ;  23d,  Georgia,  Utah ;  24th,  California,  Georgia,  Indiana, 
Iowa,  Kentucky,  Missouri,  Nebraska ;  25th,  Dakota,  Illinois^  Missouri,  North  Carolina, 
Ohio,  Texas;  26th,  Dakota,  Illinois,  Indiana,  Iowa,  Louisiana,  Maine,  Maryland, 
Michigan,  Nebraska,  New  York,  Ohio,  Texas,  West  Virginia,  Virginia ;  27th,  Alabama, 
Connecticut,  Dakota,  Indian  Territory,  Illinois,  Indiana,  Iowa,  Kansas,  Maryland, 
New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Texas,  Virginia ;  28th, 
Connecticut^  Illinois,  Indiana,  Kentucky,  Maryland,  Michigan,  New  Jersey,  New  York, 
North  Carohna,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Virginia ;  29th,  Dakota,  Geor- 
gia, Indiana,  Kentucky,  Nebraska,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina.  Tennessee,  Texas;  30th,  Connecticut,  Dakota,  Florida,  Georgia,  In- 
<]iaua,  Indian  Territory,  Maryland,  New  Hampshire,  Nebraska,  New  Jersey,  New  York, 
Pennsylvania,  Wyoming  Territory,  Virginia ;  31st,  Dakota,  Georgia,  Iliinois,  Iowa, 
Kansas,  Maine,  Missouri,  Nebraska,  New  Jersey,  North  Carolina. 

Auroras  were  observed  a»  follows :  Ist,  Williamsport,  Pa,  2<1,  WilUamsport,  Pa.  3d, 
Bangor,  Me.  5th,  Olymina,  Wash.  6th,  Vevay,  Ind.,  Wappinger's  Falls,  N.  Y.  7th, 
Sandwich,  111.,  Bangor,  Me.;  Boston,  Mass.;  Dbluth,  Minn.;  Pembina, Dak.  6th, 
Mount  Forest,  Can. :  Minneapolis.  9th,  Clear  Creek,  Neb. ;  Alpena  and  Escanaba, 
Mich. ;  Fort  Brady,  Mich.  10th,  Escanaba,  Mich.  11th,  Mount  Forest,  Can.  21st, 
Burlington',  Vt.  22d,  Bangor,  Me.  24th,  Mount  Forest,  Can.  25th,  Mount  Forest, 
Can.  28th,  Vevay,  lud.  30th,  West  Charlotte,  Vt.;  Fort  Brady,  Mich.  31st,  Esca- 
naba, Mich. ;  Fort  Brady,  Mich. ;  Minneapolis,  Minn. 

Ground  currents, — ^Disturbances  on  lines  of  telegraph  have  been  reported  as  fol- 
lows :  at  Wappinger's  Falls,  N.  Y.,  on  the  17th ;  Santa  F^,  N.  Mex.,  13tti,  16th,  19th, 
20th,  so  strong  in  some  cases  as  to  materially  hinder  operations  of  telegraph  lines. 

OPTICAL  PHENOMENA. 

tSolar  haUs  were  observed  on  the  1st  in  Illinois,  New  York,  Ohio,  Kansas.  2d,  Con- 
necticut, Kentucky,  Maine,  New  York,  Pennsylvania,  Rhode  Island.  3d,  Kentucky, 
Maine,  Massachusetts^  New  Hampshire,  New  York,  Rhode  Island.  4th,  Louisiana, 
Nebraska,  Ohio,  Michigan.  5th,  Kentucky,  Maine,  Massachusetts,  New  York,  Rhode 
IslancL  6th,  Iowa,  Massachusetts,  Ohio,  Utah,  Maine.  7th,  Iowa,  New  York.  8th, 
New  York.  11th,  Florida.  12th,  Florida.  13th,  Iowa,  Nebraska,  California,  MissLs- 
sippi,  Florida.  14th,  Tennessee,  Kentucky.  15th,  Connecticut,  West  Virginia,  North 
Carolina,  New  York,  Florida,  New  Hampshire.  16th,  Iowa,  Maine,  Rhode  Island. 
17th,  Illinois,  Indiana,  Georgia,  South  Carolina.  18th,  Indiana,  Massachusetts^  Sooth 
Carolina,  Pennsylvania,  Alabama,  New  York,  Louisiana.  20th.  Illinois.  22<1,  Indiana, 
Missouri,  Ohio,  Maine,  Alabama.  23d,  Michigan,  Ohio,  KentucKy,  Rhode  Island.  24th, 
New  Jersey.  25th,  Illinois,  Michigan,  South  Carolina,  Florida.  26th,  Ohio,  Dakota, 
South  Carolina.  2rth,  North  Carolina.  28th,  Iowa,  Nebraska,  North  Carolina,  South 
Carolina.    30th,  New  York,  Ohio,  Indiana,  Minnesota,  Dakota. 

Xttfuir  ^lo9  were  observed  on  the  1st,  Illinois;  3d,  Virginia;  6th,  Utah;  10th,  Mis- 
Rouri ;  14th,  Indiana,  Missouri,  Nevada ;  15th,  Indiana,  North  Carolina,  Virginia,  Ohio ; 
16th,  Virginia,  Connecticut,  Minnesota,  Texas;  17th,  Indiana,  Ohio,  Tennessee,  Ken- 
tucky, Texas;  18th,  Delaware,  Pennsylvania,  New  Jersey,  Virginia,  Ohio;  19th,  North 
Carolina;  20th,  Maine,  Florida^  21st,  Tennessee,  Missouri;  22d,  Indiana,  Virginia, 
South  Carolina,  Kentucky,  Ohio,  Minnesota,  Tennessee:  23d,  Ohio,  Massachusetts, 
Kentucky,  Indiana,  Rhode  Island,  Minnesota,  Virginia :  24th,  Indiana,  Ohio,  Tennes- 
see, Minnesota,  Kansas;  25th,  Illinois,  Massachusetts,  South  Carolina,  Dakota;  26th, 
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Pennsylvania,  Tennessee,  Kentucky.  North  Carolina^  Alabama;  27th,  North  Carolina, 
Missouri,  Ohio;  28th,  Kentucky,  Neoraska,  Pennsylvania;  29th,  Canada,  Ohio,  North 
Carolina,  Virginia,  Connecticut;  30th,  Dakota. 

Mirage  vras  observed  at  Westport,  Mass.,  15th ;  Genoa,  Nebr. ,  31st ;  about  12  or  15  miles 
from  Denver,  Colo.,  down  the  valley  of  the  Platte,  30th;  Denver,  Colo.,  29th,  30th,  31st; 
Duluth,  Minn.,  14th;  New  London,  Conn.,  13th;  Tybee  Island,  Ga.,  26th,  27th,  28th. 

Rainbows. — Four  were  observed  at  Vevay,  Ind.,  on  the  5th.  "The  rainbow  proper 
presented  a  fiiU  and  well-defined  arch,  extending  u*om  horizon  to  horizon ;  interior  were 
three  well  and  sharply  defined  images,  the  breadth  of  each  decreasing  toward  the  cen- 
ter. The  exterior  ring  was  but  faintly  defined  in  prismatic  colors.  It  is  noteworthy 
that  not  a  drop  of  rain  fell  during  the  occurrence.'' 

MISCELIJINEOUS  PHENOMENA. 

Botanical, — Harvesting  began  as  follows:  Barley y  6th,  Monticello,  Iowa;  llth,  Ore- 
gon, Mo.  OatBj  13th,  Creswell,  Kans. ;  18th,  Jacksonburg,  Oliii;  19th,  Oregon,  Mo.; 
20th,  Wappinger's  Falls,  N.  Y.;  20th,  21st,  Riley,  Kans.  jRyc,  2d,  Oregon,  Mo.;  6th, 
Monticello,  Iowa.  Wheat  (winter),  2d,  (spring),  16th,  Oregon,  Mo. ;  12th,  Nichols,  N. 
Y. ;  (spring),  13th,  Creswell,  Kans. ;  (sprmg),  21st,  Monticello,  Iowa.  Bay,  3d,  Mon- 
ticello, Iowa,  and  Oregon,  Mo. ;  llth,  Palermo,  N.  Y. ;  14th,  New  London,  Conn. ;  19th, 
Jacksonbnrff,  Ohio. 

Fruits, — ^Blooming  and  ripening,  are  reported  as  follows:  BlackberrieBj  ripe,  4th, 
Independence,  Kans. ;  7th,  Vineland,  N.  J. ;  12th,  Wappinger's  Falls,  N.  Y. ;  21st,  Jack- 
Bonburg,  Ohio.  Cherries^  ripe,  4th,  Cornish,  Me. ;  12th.  West  Charlotte,  Vt.  Currants, 
ripe.  6ni,  Wappinger's  Falls,  N.  Y.  Peaches f  ripe,  6th,  Independence,  Kans. ;  16th  (two 
weeks  late),  Carbondale,  111.  RaspherrieSy  ripe,  1st,  Monticello,  Iowa;  4th,  Jackson- 
burg,  Ohio.  AppleSy  ripe,  7th,  Vineland,  N.  J.;  12th.  Fort  Madison,  Iowa;  18th,  Ore- 
gon, Mo.;  21st,  Wappinger's  Falls,  N.  i.  WaiermelonSy  ripe,  16th,  Carbondale,  111. 
^igs,  ripe,  4th-  New  Orleans,  La.  Apricots^  ripening,  13th,  Oregon,  Mo. ;  ripe,  20th, 
Wappinger's  Falls,  N.  Y.    Oooseberries,  ripe,  19th,  Wappinger's  Falls,  N.  Y. 

Flowers  and  trees. — Tiger  lilies,  blooming,  14^,  and  common  lilies,  16th,  Monticello, 
Iowa.  White  elder,  flowering,  5th.  Cornish,  Me.  Purple  vervain,  flowering,  1st,  and 
common  milkweed  amd  pleurisy  root,  id,  Oregon,  Mo.  Sweet  elder,  blooming,  2d,  Palermo, 
NT.  Y. 

Birds. — ^9th,  Contoocookville,  N.  H.,  quail  heard — ^uncommon  occurrence,  happening 
not  more  than  once  in  a  season. 

Insects. — Katydids,  first  heard,  12th,  Anna,  III.;  22d,  Ringgold,  Ohio;  26th,  Henne- 
pin, 111.,  and  Bethel,  Ohio;  28th.  Plattsmouth,  Nebr.,  and  Bloomfield,  Wis. ;  seen  hatch- 
ing, 18tn,  Wappinger's  Falls,  N.  Y.  Chintz  hugs,  15th,  very  numerous  at  Guttenburg, 
Iowa,  ''destroying  thousands  of  bushels  of  wheat,''  Wautoma,  Wis.,  damaging  wheat, 
which  yields  only  two-thirds  of  average  crop.  Harvest  flies,  19th.  Oregon,  Mo.,  cast- 
ing pupa  coat ;  25th,  Woodstock,  Y t. ;  26th,  Somerset,  Mass.  Ptreflies,  21st,  last  seen 
at  Linden,  N.  J.  Mass  flies,  15th,  Ringgold,  Ohio.  Grasshoppers,  Dakota,  Morriston, 
destroying  crops,  6th  and  2l8t;  Yankton,  flying  west  and  northwest,  3d,  southeast,  17th 
and  28th.    Nebraska,  Genoa,  flying  north,  5th,  6th,  7th,  llth,  12th,  13tb,  21st,  22d,  and 
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28th,  29th,  and  30th.  During  the  month  they  have  injured  wheat  crop  three-fourths, 
barley  on^-half,  oats  a  small  percentage,  corn  but  little.  North  Platte,  3d,  a  few  fly- 
ing westward.  Omaha,  an  immense  swarm  flying  northwest,  llth,  12th,  and  Slst, 
none  lighting.  Minnesota,  Saint  Paul,  flying  southeast,  20th.  Dakota,  Bismarck, 
flying  from  southeast  to  northwest,  21st  and  24th;  north,  25th,  26th,  and  27th;  abun- 
dant on  ground,  28th  and  29th ;  destroying  wheat,  31st.  Minnesota,  Breckenridge, 
Aying  north  and  northwest,  3d,  4th,  6th,  llth,  13th,  14th,  19th,  20th,  22d,  and  30th; 
some  damage  done  during  month.  Kansas,  Fort  tiarned,  flying  north,  very  hi^h ; 
Creswell,  flying  irom  northeast  to  southwest;  Denver,  on  the  3l8t,  reports  no  flying 
irrasshoppers  yet  and  the  native  ones  doing  no  damage.  Missouri,  Oregon,  befi;inning 
to  fly,  1st,  flying  south,  8th,  northwest,  12th.  Iowa,  Council  Bluffs,  flying,  2lst  and 
22d,  resting,  23d ;  Fort  Madison,  flying  high,  not  lighting,  29th,  30th,  and  3lst ;  Boons- 
bora,  flying  north,  21st;  Vail,  leaving,  10th,  lighting  and  devouring  buckwheat,  green 
oats,  Ac,  ^th  and  30th;  all  left  in  a  body  31st,  little  damage.  I^usts  (red-legged), 
Michigan,  Oakland  and  lona  Counties,  damaging  crops,  6th.  Utah  Territory,  flying 
south  and  east,  26th,  lighting  27th,  28th,  29th,  and  30th,  <' millions,"  31st.  Nebraska, 
North  Platte,  31st,  reports  the  absence  of  Rocky  Mountain  locusts. 

Polar  hiuids, — Ist,  Carthagena,  Ohio.  3d,  Wytheville,  Va.  4th,  New  Hampehii«. 
5th,  Wood's  HoU,  Mass.  8th,  Wytheville,  Va.  9th,  Iowa  City,  Iowa,  llth,  Gardiner, 
Me. ;  Iowa  City,  Iowa.  12th,  Wytheville,  Va. ;  Wood's  Holl,  Mass.  13th,  Iowa  City, 
Iowa.  14th,  Iowa  City,  Iowa.  15th,  Jacksonburg,  Ohio.  17th,  Tabor,  Iowa;  Free- 
hold, N.  J. ;  Iowa  City,  Iowa.  18th,  Gardiner,  Me.  22d,  Auburn,  N.  H. ;  Freehold,  N. 
J. ;  Carthagena,  Ohio.    23d,  Gardiner,  Me. ;  Duluth,  Minn.    25th,  Jackaonburg,  Ohio. 
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27th,  Carthagena,  Ohio.    28th,  Guttenbnrg,  Iowa;  Iowa  City,  Iowa.    30th,  Cartha- 
gena,  Ohio ;  Wytheville,  Va. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foal 
weather,  have  been  observed  daily,  at  sunset,  at  all  Signal  Service  stations.  The 
monthly  means  from  95  stations  show  that  52  donbtfol  cases  or  blanks  were  recorded, 
and  that  out  of  the  remaining  2,867  cases  2,309  or  80.5  per  cent,  have  been  followed  by 
the  expected  weather. 

Marsh  fires f  reported  as  prevailing  during  the  month  in  Eaton  County.  Michigan. 

Ibrest  fires ne&T  Bangor,  Me.,  24th;  at  Sacramento,  Cal.,  from  the  24tli  to  the  Gist; 
Stockton,  Tex.,  13th. 

Meteors  wero  observed  as  follows :  1st,  Gilmore,  Tex. ;  Savannah,  Ga.  2d,  Monti- 
cello,  Iowa;  Spartanburg,  S.  C,  '^blazed  out  in  the  zenith,  passed  rapidly  westward, 
and  exploded  about  30^  above  the  horizon,  separating  into  many  pieces";  Asheville, 
N.  C. ;  Savannah,  Ga. ;  Fayette.  Miss.  4th,  Woodstock.  Md. ;  Waterbury,  Vt.  6th, 
Monticello,  Iowa.  7th,  Como,  111. ;  Wappinger's  Falls,  N.  Y.  8th,  Brookhaven,  Miss. ; 
Mount  Auburn,  Ohio ;  Savannah,  Ga.  9th,  Asheville,  N.  C.  10th,  Woodstock,  Md. ; 
Atco,  N.  J.  11th,  Leavenworth,  Kans.  r2th,  Monticello,  Iowa ;  Detroit,  Mich. ;  Mont- 
gomery, Ala. ;  Savannah,  Ga.  15th,  Woodstock,  Md. ;  Carthagena  and  Jacksonbnrg, 
Ohio ;  Cape  Lookout,  N.  C.  20th,  Wytheville,  Va.  22d,  Chambersburg,  Pa.  23d, 
Sacramento,  Cal.  24th,  Council  Bluns,  Iowa;  Duluth,  Minn.  25th,  Yevay,  Ind. ; 
Woodstock,  Md. ;  Tybee  Island,  Ga.  27th,  Brookhaven,  Miss. ;  Savannah  and  Tybee 
Island,  Ga.  28th,  Vevay,  Ind. ;  Hector,  N.  Y. ;  Mount  Auburn,  Ohio ;  Boise  City,  Idaho. 
29th,  Afton,  Iowa :  Brookhaven,  Miss. ;  Tybee  Island,  Ga.  j  Corsicaua,  Tex.  30th, 
Contoocookville,  N.  H. ;  Milton,  Fla. ;  Vevay,  Ind.;  Monticello,  Iowa;  Cleveland, 
Ohio;  Utica,  Wis. ;  Duluth,  Minn.;  Leavenworth,  Kans.;  Boise  City,  Idaho.  31st, 
Vevay,  Ind. ;  Brookhaven,  Miss. ;  Bellefontaine  and  Cleveland,  Ohio ;  Newcastle,  Fa. ; 
Indianapolis,  lud. ;  North  Platte,  Nebr. 

Zodiacal  light. — Southington,  Conn.,  7th ;  Monticello,  Iowa,  12th,  13th,  14th,  29th, 
30th ;  Jacksonbnrg,  Ohio,  10th,  15th,  25th ;  Savannah,  Ga.,  1st,  8th,  9th,  28th. 

Earthquakes. — ^9tn,  Sacramento,  Cal. ;  lasting  one  minute ;  oscillations  £.  and  W. ; 
buildings  sensibly  shaken.  14th,  Memphis,  Tenn. ;  vibrations  from  SW.  or  W.  to  NE. 
or  E. ;  buildings  rocked  somewhat.  15th,  Carbondale,  111. ;  consisting  of  three  shocks, 
which  appeared  to  come  &om  the  west,  continuing  about  five  seconds.  17th,  Biver  Du 
Loup,  Quebec,  Canada. 

Volcanoes. — A  volcanic  eruption  supposed  to  have  originated  in  Cotopaxi,  Ecuador, 
South  America,  spread  desolation  over  the  valleys  of  Chile  and  Tumbaca.  A  fearful 
noise  was  heard  at  Latacunga,  followed  by  tremendous  floods  in  the  valleys  of  Cutnchi, 
San  Felipe,  Yanyanco,  and  Hacienda,  carrying  away  cattle  and  bridges.  All  the 
haciendas  on  both  sides  of  the  river  suffered  enormously,  and  the  destruction  is  said  to 
have  been  terrible  and  complete. 

80XAR  PHENOMENA. 

Sun-spot€. — The  following  observations  made  by  Mr.  D.  P.  Dodd,  upon  the  spots  on 
the  sun,  have  been  kindly  communicated  to  the  Signal  Service  by  Rear-Admiral  John 
Rodgers,  U.  S.  N.,  Superintendent  of  the  Naval  Observatory: 


July,  18T7. 

• 

No.  of  new— 

Beappeared 
by  solar  ro- 
tation. 

Disappeared 
by  solar  ro- 
tation. 

Total  num- 
ber visible. 

Banarks. 

1 

1 

4- 

1 

i 

1 

1 

1 

CO 

1— 10a.m 

2— 10  a.  m 

4 — ^10  a.  m 

S—  6p.  m 

7— Ua.  m 

8— 10  a.  m 

9—  9a.  m 

10—  6p.  m 

11— 9a.m 

12— 9a.m 

1»—  9a.  m 

14— 7a.m 

l»-10a.m 

17^  6p.  m 

18—10  a.  m 

22—  2p.m 

24 —  8p.  m 

25— 11a.  m 

26-11  a.  m 

31— 7a.]n 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
5 

1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2 

1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

4 
8 
3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
5 

• 

BEPOBT  OF  THE  CHIEF   SiaNAL-OFFICBB.  471 

M.  Albert  Lancaster,  meteorologist  inspector  in  the  Royal  Observatory  at  Brussels, 
publishes  a  memoir  in  the  ^^BulUtin  de  VAcademie  Eoyale"  for  May,  in  which  he  makes 
a.  careful  examination  and  comparison  of  the  summer,  winter,  and  annual  temperatures 
at  Brussels  from  1833  to  1877,  m  reference  to  the  activity  of  sun-spots  for  the  same 
period,  and  draws  the  conclusion  that  the  amount  of  heat  thrown  by  the  sun  on  the 
earth  is  greatest  when  the  spots  are  the  least  in  number,  and  that  the  researches  of  M. 
Kuppen  show  the  contrary  during  or  after  a  period  of  maxima  of  spots ;  that  the  varia- 
ii4m8  in  the  distribution  of  temperature  on  tne  globe  are  due,  in  great  part,  if  not  en- 
tirely, to  the  frequency  of  spots ;  that  the  influence  of  these  spots  are  shown  more 
clearly  in  low  than  in  high  latitudes ;  that  the  Gulf  Stream  offers,  after  each  minimum 
of  spots,  the  phenemenon  of  a  temperature  much  above  the  mean,  which  renders  the 
winter  and  summer  of  Europe  exceptionally  warm,  and  that  to  this  increase  of  tem- 
perature in  the  Gulf  Stream  the  northeastern  coast  of  the  United  States  is  indebted 
to  contrary  north-polar  currents  whose  temperature  is  below  the  mean.  As  a  result  of 
his  examination,  he  announced  that  the  approaching  summer  of  1877  would  have,  in 
Europe,  a  temperature  above  the  mean,  and  in  the  east  of  the  United  States  a  temper- 
ature below  the  mean. 

•  Dr.  W.  W.  Hunter,  the  director-general  of  the  statistical  department  of  India,  has 
roade  an  investigation  of  the  rain-fall  in  the  Presidency  of  Madras  for  a  period  of  sixty- 
four  years,  with  a  view  of  determining  if  anjr  relation  exists  between  the  number  of 
snn-spots  and  amount  of  rain.  He  finds  that  in  a  cycle  of  eleven  years  both  sun-spots 
and  rain-fall  reach  their  minimum,  consisting  of  the  eleventh,  first,  and  second  years, 
and  their  maximum  in  the  fifth  year.  He  cautiously  stated  his  general  conclusions 
thug :  '''That  while  the  statistical  evidence  discloses  a  cycle  of  drought  in  Southern 
ludia  coincident  in  a  marked  manner  with  a  corresponding  cycle  of  sun-spots,  it  also 
tends  to  show  that  the  average  rain-fall  of  the  years  of  mmimum  rain-fall  in  the  said 
cycle  approaches  perilously  near  to  the  point  of  deficiency  which  causes  famine ;  that 
the  average  is,  however,  above  that  point,  and  that,  wlule  we  have  reason  to  appre- 
hend recurring  droughts  and  firequent  famines  in  these  cyclic  years  of  minimum  rain- 
fall, the  evidence  is  so  far  insufficient  to  warrant  the  prediction  of  a  regularly  recur- 
ring famine.^' 

NOTES  AND  EXTRACTS. 

Prof.  £.  Loomis  communicates  to  the  American  Journal  of  Science  the  following 
oonclnsions : 

fContinned  from  the  Beview  of  June.] 

4.  In  North  America,  south  of  latitude  35^,  areas  of  low  pressure  are  less  frequent 
and  generally  exhibit  a  less  depression  than  near  latitude  45^,  because  the  area  over 
whicn  a  cyclonic  movement  of  the  winds  prevails  is  small ;  and  this  area  is  small  be- 
cause, if  a  cyclonic  area  could  be  formed  having  a  radios  of  1,000  miles,  with  its  center 
in  latitude  30°,  its  circumference  must  extend  southward  to,  latitude  16^^  where  the 
trade  winds  are  steady  and  seldom  interrupted.  Such  a  diversion  of  the  winds  toward 
the  north,  even  if  it  could  be  produced,  could  not  be  long  maintained ;  so  that  a  large 
cyclonic  area  with  its  center  iir  latitude  30°  is  well-nigh  impossible,  and  it  is  impos- 
sible that  there  should  be  a  great  depression  of  the  barometer  in  latitude  30°,  except 
with  a  wind  having  a  hurricane  velocity.  This  is  believed  to  be  the  reason  why,  in 
North  America,  the  centers  of  great  storms  are  generally  found  north  of  latitude  40^. 

5.  The  causes  which  may  produce  a  general  movement  of  the  atmosphere  toward  a 
central  area  are  (A)  unequal  pressure,  as  shown  by  the  barometer;  (B)  unequal  tem- 
perature ;  and  (C)  unequal  amount  or  aaueous  vapor.  Of  these  three  causes  the  effect 
of  the  first  is  generally  so  decided  that  tne  influence  of  the  other  two  causes  can  only 
be  detected  by  careful  observation ;  but  when  the  pressure  of  the  air  is  nearly  uniform 
over  a  large  extent  of  country,  the  influence  of  the  other  two  causes  is  sometimes  very 
palpable,  and  their  influence  is  generally  seen  in  a  slight  deflection  of  the  winds  from 
the  direction  they  would  have  S  wholly  controlled  by  the  first  cause.  I  have  made 
&  considerable  collection  of  facts  illustrating  the  influence  of  temperature  upon  the 
direction  of  l^e  winds,  which  I  intend  to  puolish  hereafter. 

6.  A  cyclonic  movement  of  a  large  mass  of  air  is  generally  attended  by  an  upward 
motion  in  certain  localities,  chiefly  on  the  eastern  side  of  the  center  of  low  pressure, 
and  this  upward  movement  results  in  rain-fall.  The  rain-fall  is  then  not  generally 
the  original  cause  of  the  barometric  depression,  but  rather  an  incident  of  the  cycloidal 
movement  of  the  atmosphere.  The  faU  of  the  barometer  during  a  rain-storm  cannot 
be  ascribed  to  the  simple  condensation  of  the  vapor  of  the  atmosphere,  as  some  have 
supposed,  since  a  rain-fall  of  one  or  two  inches,  prevailing  over  an  area  of  300  miles  in 
diameter  near  latitude  30°,  produces  scarcely  an  appreciable  effect  upon  the  barometer. 

7.  The  progress  of  areas  of  low  barometer,  in  all  latitudes,  is  determined  mainly  by 
the  same  causes  which  determine  the  general  system  of  circulation  of  the  atmosphere, 
and  their  normal  direction  is  changed  by  whatever  causes  may  change  the  direction 
of  the  winds. 
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8.  Tlio  heat  which  is  liberated  in  the  condensation  of  a  large  amount  of  aqneoos 
vapor  mnst  exert  an  influence  upon  the  movements  of  the  air,  so  that  while  the  rain  is 
generally  to  be  regarded,  not  as  the  original  cause,  but  rather  as  one  of  the  incidents 
of  extensive  cycloidal  movement,  if  the  rain-area  has  great  geographical  extent,  it 
may  have  a  decided  influence  upon  the  amount  of  the  barometric  aepression  and  upon 
the  velocity  with  which  the  storm  advances;  sometimes  accelerating  its  motions, 
sometimes  retarding  It,  and  sometimes  holding  it  nearly  stationary  in  position  for  two 
or  three  days. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Oen,  {Brevet  Aseigned),  Chief  JSignaUOffieer,  17.  8.  A. 


Paper  29. 
MONTHLY  WEATHER  REVIEW,  August,  ISH. 

INTRODUCTION. 

The  present  review  for  the  month  of  August  depends  upon  all  data  received  up  to 
the  14th  of  September  from  the  Canadian  meteorological  service^  the  United  States 
Navy,  the  Army  post-surgeons,  voluntary  observers,  and  the  Umted  States  Signal- 
Service.  The  most  interesting  features  have  been :  First,  the  unusually  low  baromet- 
ric pressure  over  the  Atlantic  and  Gulf  States.  Second,  the  general  excess  in  temx>er- 
ature.  Third,  the  large  number  of  heavy  local  rains.  Fourth,  the  general  deficiency 
of  rain  in  the  Middle  States,  and  consequent  droughts. 

BAROMETRIC  PRESSURE. 

In  general. — ^The  general  distribution  of  barometric  pressure  for  the  month  is  shown 
by  the  isobars  on  chart  II,  from  which  it  will  be  seen  that  the  highest  pressure  has 
been  off  the  South  Atlantic  coast,  a  small  portion  of  which  is  incmded  in  the  isobar 
of  30.00.  The  pressure  has  diminished  very  regularly  firom  the  coast  in  a  northwest 
direction  to  Dakota,  where  the  lowest  average  for  the  month  is  found.  There  has 
been  a  general  deficiency  in  pressure,  which  is  the  most  decided  in  the  South  Atlantio 
and  Gulf  States,  where  the  mean  barometer  is  the  lowest  it  has  been  since  the  organ- 
ization of  the  meteorological  division  of  the  Signal  Service.  The  pressure  in  the 
Rocky  Mountains  and  on  the  Pacific  coast  has  been  nearly  normal. 

Barometric  range,, — ^The  greatest  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.09  inches,  as  may  be  seen  from  the  following 
table,  which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily 
maps  near  the  centers  of  the  respective  areas  of  high  a*nd  low  barometer: 
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The  greatest  local  harometrio  ranges  have  been  as  follows:  0.84  at  Pembina,  0.7S  at 
Breckenridge  and  Fort  Dodge,  0.68  at  North  Platte,  0.70  at  Eastport. 

The  least  local  harometric  ranges  have  been  as  follows:  0.16  at  Los  Angeles;  0.17  at 
San  Diego;  0.18  at  Yuma;  0.19  at  Key  West;  0.32  at  Galveston;  0.34  at  Indianola; 
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0.37  at  Saint  Mark's  and  San  Antonio;  0.38  at  Jacksonyille, New  Orleans,  Corsicaua, 
and  Fort  Gibson ;  0.39  at  Shreveport  and  Jacksboro'.  An  examination-  of  the  foregoing 
table  shows  that  during  August  the  least  ranges  have,  in  general,  been  near  the  coast, 
and  the  greatest  in  the  plateau  east  of  the  Rocky  Mountains. 

Areas  of  high  pressure  in  general. — ^The  areas  of  high  pressure  during  the  month  have 
l)een  due,  in  part,  to  the  encroachments  of  the  genersa  area  of  hi^h  pressure  that  ex- 
ists during  the  summer  months  in  the  North  Atlantic  Ocean,  and  in  part  to  cold,  dry, 
air  flowing  from  the  Rocky  Mountain  region  in  British  America,  and  entering  the 
United  States  near  Dakota  and  Minnesota — generally  in  rear  of  areas  of  low  barome- 
t-er.  There  also  have  been  seveal  instances  of  a  marked  rise  of  the  barometer  in  ad- 
vance of  areas  of  depression,  where  the  supply  of  air  was  not  apparently  obtained 
from  eitiier  of  the  two  sources  above  mentioned.  This  was  notably  the  case  when  the 
barometer  rose  in  Tennessee  and  the  Ohio  Yalley  in  advance  of  depression  No.  YII, 
as  described-  in  high  area  No.  IV. 

No.  I. — This  is  the  pressure  d^cribed  as  No.  VII  in  the  July  review.  On  the  morning 
of  the  Ist  it  was  highest  near  Father  Point,  Canada,  the  isobar  of  30.30  extending  into 
Eastern  Maine,  and  the  isobar  30.20  nearly  surrounding  New  England.  It  slowly  ex- 
tended along  the  North  Atlantic  coast,  and  disappeared  as  a  high  pressure  on  the  3d, 
with  southerly  winds,  in  advance  of  low  barometer  No.  I. 

No.  II. — ^The  barometer  rose  on  the  2d  in  the  Northwest  and  Upper  Lake  region,  in 
rear  of  low  pressure  No.  I,  and  moved  in  an  easterly  direction  over  the  Lake  region, 
with  cold  northerly  winds,  and,  on  the  4th  and  5th,  slowly  extended  to  the  East  Gulf 
and  South  Atlantic  coast,  giving  rise  to  the  southerly  winds  that  prevailed  on  the  6th 
and  7th  from  that  coast  to  the  Lake  region.  This  high  area  was  accompanied  by  the 
cold  weather  that  lasted  through  the  first  week  of  August  over  the  country  east  of 
the  Mississippi  River.  It  disappeared  as  a  high  pressure  off  the  South  Atlantic  coast 
on  the  7th. 

No.  III. — ^The  pressure  rose  slightly  above  the  average  in  the  Gulf  States  on  the 
10th,  and  in  the  South  Atlantic  States  on  the  Hth,  in  advance  of  low  pressure  No.  IV, 
giving  rise  to  the  southerly  winds  that  prevailed  trom  the  10th  to  the  13th  in  Tennes- 
see, the  Ohio  Valley,  and  Middle  States.  It  had  no  movement  of  translation,  and  dis- 
appeared as  a  hi^h  pressure  on  the  15th. 

No.  IV. — ^This  18  the  most  interesting  high  area  of  the  month;  the  pressure  rose 
slowly  on  the  11th  and  12th,  with  winds  nrom  the  north  and  west,  in  Manitoba  and 
the  Northwest,  in  rear  of  depression  No.  IV.  It  remained  nearly  stationarv  until  the 
15tb,  when  it  gradually  extended  to  the  Gulf  States,  giving  rise  to  light  ''northers'' 
in  Texas.  On  the  15th  and  16th  it  extended,  witn  diminishing  pressure,  into  the 
South  Atlantic  States,  giving  rise  to  the  southerly  winds  that  btew  from  the  15th  to 
17th,  inclusive^  in  those  States.  On  the  18th,  19th,  and  20th  the  highest  pressure 
slowly  moved  into  the  Ohio  Valley  and  Lower  Lake  region,  with  the  barometer  rising 
in  advance  of  depression  No.  VII.  On  the  21st  the  highest  pressure  was  in  the  Atlantic 
coast  States  and  the  Saint  Lawrence  Valley.  On  the  morning  of  the  22d  the  highest 
barometer  was  near  the  Middle  Atlantic  coast,  giving  rise  to  southerly  winds  in  the 
Middle  States  and  New  England  and  to  northeast  winds  in  the  South  Atlantic  States. 
On  the  23d,  24th,  and  25th  the  highest  pressure  moved  to  Nova  Scotia.  On  the  25th 
and  26th  the  pressure  rose  along  tne  Atlantic  coast  in  advance  of  depression  No.  IX, 
then  central  in  the  Northwest.  On  the  morning  of  the  27th  the  isobar  of  30.10  includ- 
ed all  the  country  east  of  the  Mississippi  Valley,  except  the  Upper  Lake  region.  At 
7.35  a.  m.  of  the  28th  the  isobar  of  hignest  pressure,  30.20,  had  been  transferred  to 
the  Middle  and  South  Atlantic  States  and  Tennessee.  On  the  28th  and  29th,  during 
the  progress  of  low  area  No.  IX  across  the  lake  region,  the  highest  pressure  was  trans- 
ferred to  the  Gulf  States.  On  the  morning  of  the  30th  the  isobar  of  30.10  included  all 
the  Gulf  States ;  it  then  slowly  extended,  with  diminishing  pressure,  into  the  South 
Atlantic  States,  and  at  11  p.  m.  of  the  31st  the  high  area  was  confined  to  the  coast 
stations  of  the  two  last-named  districts. 

No.  V. — ^The  pressure  rose  rapidly  in  rear  of  depression  No.  X  m  Manitoba  and  the 
Northwest  during  the  night  of  the  30th,  accompanied  by  cold  northerly  winds.  On 
the  3l8t  the  high  barometer  extended  over  the  Upper  Lake  region,  Lower  Missouri 
and  Upper  Mississippi  vaUeys.  The  further  history  of  this  area  will  belong  to  tho 
September  review. 

Areas  of  low  pressure  in  general, — Ten  areas  df  low  pressure  are  described  in  the  fol- 
lowing list,  of  which  six  only  were  sufficiently  well  defined  to  Justify  the  charting  of 
their  tracks,  as  given  on  Map  No.  I :  The  charted  tracks  of  centers  of  areas  of  low 
barometer  show  that  the  storms  of  this  month  were,  in  general,  confined  to  the  North- 
ern States  of  the  Union,  and  show  a  decided  correspondence  with  those  of  previous 
years.  There  are  three  cases  where  the  fall  of  the  barometer  on  the  North  Pacifio 
coast,  taken  in  connection  with  the  preceding  and  subsequent  wind-directions,  justify 
the  belief  that  the  corresponding  areas  of  depression  moved  fi^m  the  Pacifio  slope 
oyer  the  Rocky  Mountains  into  the  plateau  east  of  these  mountains  and  north  of  the 
1  latte  River,  where  their  farther  history  is  given  in  Nob.  Ill,  IX,  and  X. 
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No.  I. — ^This  depression  was  described  as  Ko.  YIII  in  the  Joly  review.  The  center  of 
low  pressure  was,  on  the  Ist,  in  Canada,  and  there  is  not  sufficient  data  to  Justify  the 
charting  of  its  track.  It  disappeared  in  advance  of  high  pressnie  No.  IL  The  amount 
of  precipitation,  within  the  hmits  of  the  map,  was  unusually  small. 

No.  II. — There  was  a  marked  fall  of  the  barometer  in  the  South  Atlantic  States  on 
the  2d,  which  district  was  then,  in  all  probability,  in  the  northwest  quadrant  of  an 
extensive  depression,  whose  center  was  off  that  coast,  and  in  or  near  the  Gulf  Stroam. 
Northeast  winds  prevailed  from  New  York  to  Florida.  The  depression  moved  along 
the  Atlantic  coast,  accompanied  by  northeast  winds,  backing  to  northwest,  until  the 
afbemoon  of  the  4th,  when  the  pressure  was  lowest  in  Nova  Scotia.  At  this  time,  it 
was  apparently  merged  with  the  low  area  described  as  No.  I,  which  Joined  it,  moving 
in  a  southeasterly  direction  over  the  Saint  Lawrence  Yalley.  Light,  but  cold,  rains 
fell  at  the  Atlantic  coast  stations.  Its  track  cannot  be  traced  witiii  sufficient  accuracy 
to  chart. 

No.  III. — On  the  Ist  and  2d  the  barometer  was  low  in  British  Columbia  and 
Washington  Territory.  On  the  2d  the  winds  in  the  Lower  Missouri  Valley  shifted  to 
southerly,  and  on  the  3d  and  4th  the  same  shift  took  place  in  the  Upper  Mississippi 
Valley.  The  lowest  pressure  was  in  Dakota  on  the  4th.  The  barometer  rose  in  Man- 
itoba on  the  5th,  with  northwest  winds  in  rear  of  this  depression.  On  the  6th  south- 
erly winds  prevailed  from  the  Gulf  and  South  Atlantic  coast  to  the  Lake  region, 
while  cold  north  and  west  winds  were  blowing  in  the  Northwest.  On  the  7th  the  wind 
directions  showed  that  the  lowest  pressure  was  north  of  Lake  Superior.  On  the  8th 
the  lowest  barometer  was  central  north  of  Lake  Huron.  Up  to  this  time  its  path  had 
been  too  indefinite  to  be  charted;  it  then  slowly  progressed  in  a  southeasterly  airection, 
central  in  Ontario,  Canada ;  it  then  moved  with  an  easterly  track  over  New  England, 
and  disappeared  off  the  coast  of  Nova  Scotia  on  the  11th.  It  was  accompanied  on  the 
9th  and  10th  by  general  rains  in  the  Lake  region.  Middle  States,  and  New  England, 
which  were  the  more  abundant  after  the  winds  had  shifted  to  colder  north  and  west. 

No.  IV. — ^The  northerly  winds  that  had  been  blowing  in  the  Northwest  in  rear  of 
depression  No.  Ill,  shifted  on  the  9th  and  10th  to  a  warmer  southerly  in  advance  of 
the  low  area  now  to  be  described.  On  the  10th  the  winds  in  Dakota  and  Wyoming 
shifted  to  colder  northerly,  and  at  11  p.  m.  of  this  date  the  lowest  pressure  was  near 
Omaha ;  up  to  this  hour  no  recorded  precipitation  accompanied  this  aeprassion,  but  on 
the  11th  light  rain  generally  fell  in  Tennessee,  the  Ohio  and  Upper  Mississippi  Valleys 
and  Lake  region.  On  the  12th  the  lowest  pressure  was  in  tne  Upper  Lake  region, 
but  its  track  is  too  indefinite  to  be  charted  on  that  day.  On  the  13th  the  center  of 
the  depression  appears  to  have  been  in  Southern  Michigan  or  Northern  Indiana  or 
Ohio.  On  the  14tn  the  lowest  pressure  was  over  the  Lake  region,  but  its  track  cannot 
be  accurately  charted.  On  the  15th  the  low  area  moved  across  the  Middle  States,  and 
on  the  16th  along  the  New  England  coast.  This  depression  was  unusually  sluggish 
in  its  proiprees  to  the  east,  and  especially  so  ovec  the  Lake  region,  where  it  was  de- 
tained for  four  days.  The  high  temperature  that  prevailed,  with  moist  southerly 
winds,  in  its  southeast  quadrant  during  its  progress,  had  much  to  do  in  raising  the 
temperature  of  the  Atlantic  States  above  the  mean  for  the  month.  Copious  rains  fell 
from  the  Mississippi  River  to  the  Atlantic  coast,  and  apparently  with  equal  firequenoy 
and  abundance  in  the  east,  south,  and  west  quadrants  of  this  depression. 

No.  V. — On  the  15th  the  winds  in  Dakota  and  Nebraska  shifted  to  southerly  in  ad- 
vance of  a  depression  then  developing  in  Montana.  By  the  16th  the  winds  in  the 
Northwest  had  shifted  to  the  north  and  west,  in  rear  of  this  low  pressure,  which  passed 
bej^ond  our  stations  into  Canada,  north  of  Lake  Superior*  Light  rain  accompanied 
this  low  area,  which  mostly  fell  in  the  southwest  quadrant  after  the  veering  of  the 
winds  to  colder  northwest. 

No.  VI. — On  the  17th  a  trough  of  low  pressure  extended  from  Lake  Superior  to 
Kansas,  with  opposing  southerly  and  northerly  winds.  This  low  area  remained  nearly 
stationary  in  position,  and  was  by  the  18th  filled  up  by  the  infiowin^  currents  of  air. 
Light  rain  fell  on  these  two  days  in  the  Northwest  and  Lake  region.  No  track  is 
charted. 

No.  VII. — On  the  afternoon  of  the  18th  a  low  pressure  apparently  developed  in  the 
plateau  east  of  the  Rocky  Mountains  and  north  of  the  Platte  River.  On  the  19th,  the 
winds  in  Wyoming  had  veered  to  colder  northwest,  and  the  center  of  the  low  area 
was  in  Dakota,  (hi  the  20th  the  low  area  moved  slowlv  to  the  east.  On  the  after- 
noon of  the  21st,  a  trough-like  depression  extended  from  the  Upper  Lake  region  to  the 
West  GuJf  States,  into  which  blew  cold  northerly  and  warm  southerly  winds,  giving 
rise  to  copious  showers  tiiat  fell  from  the  Lake  region  to  the  Gulf.  On  the  auemoon 
of  the  22a,  the  trough  of  lowest  pressure  extended  from  Lake  Erie  to  the  East  Gulf, 
with  abundant  precipitation,  conmied  in  general,  to  the  limits  of  the  isobars  of  lowest 
barometer.  On  the  23d,  the  isobars  of  lowest  pressure  assumed  the  more  usual  elliptical 
form,  remaining  nearly  stationary  over  the  Omo  Valley  and  Lake  region.  For  several 
days  the  barometer  had  been  slowlv  rising  at  the  center  of  the  depression^  and,  on 
the  24th  and  25th,  being  filled  up  by  the  inflowing  air,  it  ceased  to  exist  as  a  low 
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'preBSure.  On  the  23d  and  24th  abnndant  rain  fell  in  the  Middle  States  and  New 
England — the  east  qnadrant  of  the  depression.  From  the  22d  to  the  24th,  its  move- 
ments were  so  slow  that  the  probable  track  of  low  barometer  can  Only  be  charted  by 
a  broken  line,  which  extended  on  the  23d  nearly  to  Tennessee.  This  is  the  second 
instance  in  this  month  when  the  lakes  appear  to  have  exercised  a  detaining  influence 
on  the  movement  of  translation  of  a  low  area  to  the  east.  In  this  depression,  as  well 
as  No.  IV,  rain  fell  in  eqnal  abundance  in  the  east,  south  and  west  quadrants  of  the 
low  area,  which  is  an  unnsu&l  circumstance  in  storms  of  the  United  States,  in  the  lati- 
tudes where  the  tracks  of  these  low  barometers  are  charted. 

No.  VIII.— On  the  23d  and  24th  a  slight  depression  moved  from  Dakota  in  a  north- 
easterly direction  to  the  north  of  Lake  Superior ;  it  only  possessed  features  of  little 
interest,  and  was  rapidly  followed  bv  depression  No.  IX ;  its  track  is  not  charted. 

No.  IX. — On  the  ^d  and  24th  the  barometer  was  low  in  Oregon  and  British  Colum- 
bia, ^nd  the  wind  directions  show  that  this  depression  had  advanced  on  the  25th  into 
Montana  and  Dakota.  On  the  26th  and  27th  cold  northwest  winds  blew  in  Dakota 
and  Manitoba,  while  southerly  winds  prevailed  from  the  Gulf  to  the  Lake  region. 
On  the  28th  this  depression,  whose  charted  track  is  confined  to  the  Northwest,  was 
filled  by  air  inflowing  &om  the  high  areas  to  the  north  and  south  of  it  respectively. 
While  it  existed,  abundant  rain  feU  in  its  eastern  quadrant,  where  heavy  thunder- 
storms where  generally  reported. 

No.  X. — On  the  28th  the  barometer  fell  at  the  North  Pacific  coast  stations.  On  the 
29th  this  depression  crossed  the  Rocky  Mountains,  and  there  was  a  rapid  fall  of  the 
barometer  in  the  Northwest,  where  the  northerly  winds  that  had  been  closing  up  the 
rear  of  depression  No.  IX  shifted  to  wanner  southerly.  At  4.35  n.  m.  of  the  30th,  the 
lowest  pressure  was  in  Minnesota,  and  colder  northwest  winds  had  begun  to  blow  in 
Manitoba.  At  7.35  a.  m.  of  the  31st  the  lowest  pressure  extended  in  a  trough  from 
Lake  Superior  to  Nebraska  between  the  two  areas  of  high  barometer,  one  on  the  South 
Atlantic  coast,  and  the  other  rapidly  advancing  with  cold  northerly  winds  from  the 
British  Possessions.  At  11  p.  m.  the  center  of  lowest  pressure  had  moved  into  the 
Saint  Lawrence  VaUey  near  Montreal.  Considerable  rain  feU  in  the  southeast  quad- 
rant of  this  depression,  but  was  rapidly  followed  by  clearing  weather,  due  to  the  cold 
dry  air  furnished  by  the  northwest  winds.  Its  track  shows  that  the  velocity  of  the 
center  of  low  barometer  was  much  the  greatest  of  any  storm  during  the  month.  The 
further  history  of  this  low  area  will  befong  to  the  September  Beview. 

TEMPERATUBB  OF  THJB  AIR« 

In  generaff—'nie  general  distribution  of  temperaturo  for  the  month  is  shown  by  the 
isotherms  on  Chart  II.  A  comparison  with  the  averages  for  August  during  the  past 
seven  Tears  shows  that  the  temperatures  have  been  from  one  to  two  degrees  above  the 
normal  throughout  the  Gulf  and  Atlantic  States,  Saint  Lawronoe  Valley,  Lake  region 
and  Minnesota,  but  have  been  about  normal  in  the  Ohio,  Mississippi,  and  Missouri 
Valleys.  On  the  Pacific  ooast^  the  monthly  mean  for  San  Diego  is  six  degrees  below 
the  average ;  at  San  Francisco  it  is  about  normal,  and  at  Portland,  Oreg.,  two  degrees 
above. 

Monthly  mean  temperaiwree  at  tpecUU  points  have  been  as  follows :  'Mount  Washington, 

Maximum  and  minimum  temperatures, — ^Maximum  temperatures,  at  Signal-Service 
stations,  above  95^  have  been  roported  as  follows:  96^,  Savannah,  N«w  C&leans, 
Leavenworth,  Salt  Lake  City ;  97°,  Augusta,  Galveston ;  98°,  Montgomery,  For^  (Hb- 
son,  Fort  Sill,  Boise  City,  Winnemucca ;  99°,  Mobile,  Vicksburg,  Shroveport,  Denver; 
100°,  Indianoia,  Jacksborough,  Concho,  Dodge  City;  102°.  Denison,  North  Platte;  103°, 
Corsicana,  Red  Blnft',  Visalia;  104°,  Brackettville ;  108°,  San  Antonio;  112°,  Yuma; 
116°,  Stan  wix.  From  stations  not  included  in  Signal  Service,  extreme  temperatures  have 
also  been  reported  as  follows:  100°  at  Fort  Rice,  Dak^  Independence.  Iowa;  101°  at 
Atlanta,  Ga. ;  102°  at  Baton  Rouge,  La^  Chepachet,  R.  I.,  Gilmer,  ClarkesviUe,  and 
Melissa,  Tex. ;  103°  at  Fort  McKavett,  Tex. ;  104°  at  New  Ulm  and  Mesquite,  Tex. ; 
105°  at  Fort  Lyon,  Colo. ;  108°  at  Fort  McPherson,  Nebr.,  Fresno,  Cal. 

Mtftimum  temperatures  below  45° :  44°,  Cheyenne,  Marauette ;  43°,  Boise  City  |  41°, 
Breckenridge ;  40°,  Pembina ;  36°,  Winnemucca.  It  will  be  seen  that  all  the  minima 
occurred  north  of  the  forty-first  parallel  of  latitude  and,  excepting  the  one  on  Lake 
Superior,  west  of  the  ninety-sixth  degree  of  longitude. 

The  maximum  temperatures  of  the  month  occurred,  in  a  general  way,  as  follows :  From 
the  1st  to  the  7th,  in  the  Gulf  States,  Indian  Territory,  Geor^a,  Tennessee,  the  Ohio 
Valley,  and  Lower  Lake  region ;  from  the  17th  to  the  24th,  in  Minnesota,  the  Lake 
region,  and  New  England ;  on  the  28th  and  29th,  in  New  England  and  the  Middle 
States,  and  on  the  30tk  and  31st,  in  the  Missouri,  Central  Mississippi,  and  Ohio  Valleys 
and  interior  of  the  Southern  States. 

The  minima  occnired  on  the  2d  and  3d,  along  the  New  England  coast ;  on  the  4th, 
ftth,  and  6th,  over  the  Lake  rogion,  Middle  States,  and  New  England;  from  the  15th 
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to  the  19thy  in  the  Southern  States  and  Ohio  Valley ;  from  the  22d  to  the  26th.  over 
the  Western  plains  and  Mississippi  Valley,  and  on  the  Slst  in  Northern  New  York  and 
New  England. 

Manges  of  temperature. — ^The  largest  monthly  and  diurnal  ranges  have  been,  re- 
spectively, as  follows :  Winnemucca,  monthly,  66°,  diurnal,  48° :  £>ise  City,  55°,  39° ; 
North  Platte,  54°,  41° ;  Denver,  52°,  45° ;  Visalia,  51°,  44° ;  Pembina,  49°,  38° ;  Breck- 
enridge,  49°,  42°  ;  Rosebnrg,  47°,  40°  ;  Red  Bluff,  47°,  39° ;  Salt  Lake  City,  47°,  25° ; 
Cheyenne,  47°,  43° ;  North  Platte,  47°^  33° ;  Yankton,  47<>,  31°.  The  least  monthly 
and  diurnal  ranges  have  been,  resjiectively :  Key  West,  17°  and  16° ;  Cape  Hatteras, 
21°,  16° ;  Wood^s  Roll,  22°,  15° ;  Charleston,  22°,  17° ;  New  Orleans,  23°,  16° ;  San 
Francisco^  23°,  19° ;  San  Diego,  24°,  19° ;  Cape  May,  24°,  17°  ;  Cape  Henry,  25°,  19° ; 
Jacksonville,  25°,  20°.  It  is  found,  by  comparison,  that  the  monthly  ranges  exceed  in 
general  the  diurnal  by  about  ten  degrees ;  that  the  least  ranges  occur,  without  excep- 
tion, at  sea-coast  stations,  the  most  exposed  stations  having  the  least  ranges ;  and 
that  the  greatest  ranges  occur  at  the  more  elevated  stations,  especially  in  the  region 
north  of  the  fortieth  parallel  and  west  of  the  ninety-sixth  meriman. 

Froste  were  observed  as  foUows:  On  the  6th,  at  Denver,  Colo.;  13th,  at  Logansport, 
Ind.,  and  Cape  May;  22d  and  23d,  at  Fort  Madison,  Iowa;  26th,  Camp  Halleck, Nev., 
and  Virginia  City,  Mont. ;  27th,  Bismarck,  Dak. ;  31st,  Toledo,  Ohio,  and  nightly  at 
Halleck  Station,  Central  Pacific  Railroad,  Nev.,  and  Summit,  Colo. 

loe, — ^The  formation  of  ice,  rather  than  frosts,  was  reported  from  Halleck  Station, 
Nov.,  nightly  during  latter  part  of  month. 

PRECIPITATION. 

In  general, — The  general  distribution  of  ratn  for  the  month  is  shown  on  Chart  No. 
III.  The  table  in  the  lower  left-hand  comer  gives  the  j>recipitation,  in  the  various 
districts,  by  which  it  will  be  seen  that  there  has  been  quite  a  large  deficiency  in  the 
Middle^  South  Atlantic,  and  Gulf  States,  and  in  Minnesota,  while  a  slight  excess  is  re- 
ported in  Tennessee  and  the  Upper  Lake  region.  It  is  a  notable  feature  of  the  precip- 
itation for  this  month,  that  the  most  of  it  has  occurred  during  heavy  showers  of  short 
duration  and  over  quite  limited  areas,  thus  giving  to  certain  districts  an  excess,  at  the 
expense  of  the  surrounding  country.  Considerably  over  the  average  amount  has  fieilleu 
in  Oregon,  but,  with  one  exception  of  0.03,  no  rain  is  veported  in  California. 

Special  heavy  rains, — ^The  following  are  the  most  notable  cases  of  heavy  rains  that 
have  been  reported:  1st,  Key  West,  1.47 ;  Cape  Lookout.  3.85  inches  (1.50  inches  in 
ten  minutes).  2d,  Goldsboro',  N.  C.  (2d  and  3d),  2.00  inches;  Weldon,  N.  C,  2.62 
inches;  Greenville,  N.  C.  (2d  and  3d),  5.69 inches.  3d,  Dodge  City,  Kans.,-2.42;  Cape 
Lookout,  3.10  inches.  6th,  Denver,  Colo.,  1.00  in  25  minutes;  Charleston,  1.27;  Keo- 
kuk, Iowa,  2.40 ;  North  Platte,  Nebr. ,  1.84.  7th.  Portland,  Me.,  2.36 ;  Fort  Gibson,  Iud« 
T.,  1.94;  Fort  Sill,  Ind.  T.,  1.21  inches;  Goldsboro',  N.  C,  2.50  inches.  8th,  Augusta, 
Ga.,  1.82;  Memphis,  Tenn.,  2.78;  Escanaba,  Mich.,  1.27  inches  in  20  minutes;  Bio 
Grande,  Tex.,  2.65  inches;  Forsyth,  Ga.,  2.50  inches,  over  2  inches  falling  in  45  min- 
utes; Brookhaven,  Miss.,  2.10  inches.  9th,  Portland,  Me.,  2.15;  Wilmington,  N.  C, 
2.84 ;  Orono,  Me.  (9th  and  10th),  2.30  inches.  10th,  Eastport,  Me.,  2.12.  11th,  North 
PJatte,  Nebr.|(in  30  minutes),  2.00.  12th,  Cape  May,  N.  J.,  2.10 ;  North  Platte,  Nebr., 
1.44.  13th,  New  Haven,  Conn.,  2.75.  14th,  Newark,  N.  J.  Alpena,  Mich.,  2.50; 
Tybee  Island,  2.02.  15th,  Portsmouth,  N.  C,  2.29 ;  Freehold,  N.  J.,  2.48  inches.  16th, 
Mount  Washington,  N.  H.,  2.90.  18th,  Hartford,  Conn.,  3.45  inches ;  Tybee  Island,  1.80. 
19th,  Tybee  Island,  2.45.  20th,  Oregon,  Me.  (20th  and  21st).  3.45  inches;  Emerson, 
Nebr.,  2.10  inches;  Howard,  Nebr.,  2.02  inches;  Wolfboro',  N.  H.,  2.60 inches;  Tabor, 
Iowa,  2.61  inches.  2l8t,  Corsicana,  Tex..  2.01;  Fort  Gibson,  Ind.  T.,  1.42;  Deniaon, 
Tex.,  1.16 ;  Jacksboro',  Tex.,  2.01 ;  Louisville,  111.,  2.00 inches ;  Beloit,  Wis.,  2.00 inches. 
22d(22d  and  23d,  Nashville,  Tenn.,  2.80);  Saint  Mark's,  Fla.,  3.95;  Savannah,  Ga., 
1.92 ;  Martinsville,  IlL,  2.52  inches;  Spiceland,  Ind.,  2.17  inches.  23d,  Wilmington, 
N.  C.,  3.51 ;  Alpena,  Mich.  (23d  and  24th),  4.57 ;  Alpena,  Mich.,  3.36  inches  (1.07 
inches  in  35  minutes) ;  Martinsville,  HI.,  2.03  inches.  24th,  Trenton,  N.  J.,  4.30  inches. 
25th,  Albany,  N.  Y.,  1.63;  New  London,  Conn.,  2.37  (25th  and  26th);  Mount  Washing- 
ton (25th  and  26th),  3.83;  Portland,  Me.  (Fort  Preble),  25th  and  26th,  2.20  inches; 
Atco^  N.  J.,  2.68  inches;  Lunenburg,  Vt.  (25th  and  26th),  2.60  inches;  Tabor,  Iowa, 
3.00 inches;  Mystic,  Conn.,  4.00  inches;  Somerset,  Mass.,  2.28  inches;  Fall  River, 
Mass.  (25th  and  26th),  2.60  inches ;  Springfield,  Mo.,  2.00  inches  (in 20  minutes).  26th, 
Newport,  R.  I.,  1.97;  Breckenrldge,  Minn.,  1.53;  Nora  Springs,  Iowa  (26th  and  27th), 
2.40  inches.    27th,  La  Crosse,  Wis. ,  2.55 ;  Boonsboro',  Iowa  (27th  and  28th),  5. 15  inches. 


Minn.,  1.83.    31st,  Norfolk,  Va.,  1.75 ;  Cleveland,  Ohio,  2.59 ;  Detroit,  Mich.,  2.02 ;  Erie, 
Pa.,  1.11;  Port  Huron,  Mich.,  1.22;  Sandusky,  Ohio,  2.80;  Toledo,  Ohio,  1.74;  Mar- 
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tinsville,  111.,  2.75  inches;  Painesville,  Ohio,  2.80  inches;  Hadson,  Ohio,  3.40  inches; 
Venice,  Ohio,  2.10  inches;  Cleveland,  Ohio,  2.07;  Manitowoc,  Wis.,  2.19  inches. 

Small  monthly  rain-falls, — ^The  following  stations  report  small  rain-falls :  In  Cali- 
fornia: San  Francisco,  Sacramento,  YisaTia,  Los  Angeles,  and  San  Diego  report  no 
rain-fall;  Red  Bin ff,  0.03;  in  Arizona:  Yuma,  0.06;  Stanwix,  0.13;  in  Nevada:  Win- 
nemncca,  0.00;  Pioche,  0.18 ;  Salt  Lake  City,  Utah,  0.28;  Rosebnr^,  Oreg.,  0.25;  Boise 
City,  Idaho,  0.09;  in  Texas:  Stockton,  0.37 ;  Eagle  Pass,  0.35 ;  Edinburg,  0.11;  Fred- 
ericksburg, 0.19;  Castrovllle,  0.00;  Shreveport,  La.,  0.20;  in  the  Middle  States,  Balti- 
more, 0.64 ;  Philadelphia,  0.66 ;  in  the  Province  of  Ontario,  Canada,  Port  Stanley,  0.96 ; 
Toronto,  0.12,  and  Kingston,  0.47. 

Large  monMi/  rain-falls, — Bain-falls  of  7  inches  or  more  are  reported  as  follows:  Mount 
Washin^n,  11.11;  in  Florida:  Daytona,  10.77 ;  Pnnta  Rassa,  8.33;  Saint  Mark's,  7.90, 
and  Saint  Augustine,  7.05.  North  Carolina:  Wilming^ton,  10.46;  Greenville,  9.10. 
Brookhaven,  Miss.,  8.15;  Boonsboro',  Iowa,  10.00^  Martinsville,  111..  7.74;  in  Michi- 
gan :  Alpena,  7.99 ;  Detroit,  7.28 ;  Fort  Wayne,  7.75.  In  Maine :  Portland,  7.90 ;  Corn- 
ish, 7.45 ;  and  Chatham,  N.  B.,  7.48. 

Droughts. — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows :  Michi- 
gan— Salem,  ^d,  *'  The  most  severe  drought  known  here  for  some  time,  rendering  plow- 
ing impossible,  terminated,  but  present  showers  will  put  ground  in  good  condition ;'' 
Northport,  * '  Com  and  early  potato  crops  iigured  by  drought."  Maryland — Baltimore, 
25th,  *^  In>4;he  country  around,  com  is  suffering,  grass  badly  burned,  small  streams  and 
wells  failing;  Druid  Lake  lower  than  at  an^  time  since  1872;"  Harlbrd  County, 
drought  of  greater  or  less  severity.  Pennsylvania — ^Philadelphia,  records  smallest  rain- 
fall for  seven  years.  Ohio  and  Indiana — ^in  northern  portions,  *  ^Especially  dry  summer ; 
considerable  portion  of  com-crQp  utterly  hopeless ;"  Ringgold,  com,  potato,  tobacco 
and  fruit  crops  injured;  Westerville,  corn-crop  suffering.  Iowa — Rockford,  12th, 
**  Crops  suffering ;"  Cresco,  16th,  "  Coimtry  all  parched  up ;  com  and  vegetiibles  nearly 
destroyed;"  Gutenberg,  "  Com  damaged  by  dry  weather;"  Nora  Springs,  drought  con- 
tinned  until  the  20th,  injuring  potatoes  and  com.  Texas — Clarksvllle,  cotton  growth 
checked  by  t«n  weeks'  drought.  Vir^nia — ^Wytheville,  "Drought  severe,  ground 
too  hard  to  plow."     Tennessee — Knoxville,  "  Late  crops  iniured  by  drought." 

Floods, — ^New  Jersey — 16th,  railroad  track  at  Carpenterville  Hooded ;  24th,  Trenton, 
*'  Doing  much  damage  and  delaying  almost  all  trains."  New  York — 15th,  Albany,  base- 
ments flooded  and  much  damage  to  new  buildings  and  excavations.  Connecticut — 
New  Haven,  13th,  damage  to  cellars,  &c,;  New  London,  f25th,  damage  to  railroads 
1250,000.  New  Hampshire — Mount  Washington,  26th,  "  Bridges  in  valleys  around  base 
of  mountain  washed  away."  Missouri — Saint  Louis,  31st,  streets  flooded,  Iron  Mount- 
ain railroad  track  submerged. 

Hailstorms — Hail  has  been  reported  as  follows:  2d,  Bismarck,  Dak.;  3d,  Summit, 
Colo. ;  5th,  Breckenridge,  Minn.,  North  Ar^le,  N.  Y. ;  6th,  Denver,  Colo.,  MonticeUo, 
Iowa;  7th,  Portland,  Me.,  Mount  Washington,  N.  H.,  Cheyenne,  W.  T.,  Lunen- 
burg, Vt ;  8th,  Escanaba,  Mich.,  North  Argyle,  Hector  and  Sfcarkey,  N.  Y. ;  10th, 
Owasco  and  Albany,  N.  Y.,  Mount  Washington,  N.  H.,  Erie,  Pa.,  Woodstock,  Vt. ;  11th, 
Cordova,  III.,  Yankton,  Dak.,  Boonsboro^  Iowa;  12th,  Harrisburg,  Pa.,  Murphy,  N. 
C ;  13th  Canterbury,  Del.,  Indianapolis,  Ind.,  Vevay,  Ind.,  Bethel,  Ohio;  15th,  Sum- 
mit, Colo. ;  16th,  in  northern  part  or  New  Jersey,  Lehman  and  Delaware,  Pike  County, 
Pa.,  Fort  Sanders,  Wash.  T.,  Como,  HI.,  Genoa,  Nebr.,  Oneida,  N.  Y. ;  17th,  near  Hous- 
ton, Tex.,  Saint  Louis,  Mo.,  Port  Bridger,  Wash.  T.,  Ringgold,  Ohio;  18th,  North 
Platte,  Nebr.,  Rockford,  Iowa,  near  Meudon,  Mass.,  Jacksonburg,  Ohio,  Brownsville, 
Pa. ;  19th,  Camp  Hancock,  near  Wilkesbarre,  Pa.,  Fort  Sanders,  Wash.  T. ;  20th,  Em- 
erson and  Genoa,  Nebr.,  Oregon,  Mo. ;  21st,  Fallston.  Sandy  Springs,  and  near  Centre- 
ville,  Md.,  track  of  storm  two  to  three  miles  wide  anu  nearly  ten  miles  long ;  great  dam- 
age to  com  and  fruit;  Deuison,  Tex,  Manitowoc,  Wis.,  Brookhaven,  Mlbs.;  22d, 
Southington,  Conn. ;  25th,  Tabor,  Iowa,  Emerson,  De  Soto,  Plattsmouth,  Clear  Creek, 
and  Howard,  Nebr.,  Oregon,  Mo. ;  26th,  Linden,  N.  J. ;  28tlf,  Brookhaven,  Miss.,  De  Soto, 
Nebr.,  Beloit,  Wis. ;  29tn,  Amoskeag,  N.  H.,  Austin,  Tenn. ;  30th,  Summit,  Colo, ;  21st, 
Sandusky,  Cleveland,  Painesville,  Venice,  Ohio,  Milford,  Ind.,  Detroit,  Mich.  Hail 
was  reported  on  the  summit  of  Pike's  Peak  on  14  days. 

Large  hail-stones, — 8th,  at  Escanaba,  stones  unusually  large.  9th,  Gloucester,  near 
Ottawa,  Ontario,  Canada,  weighed  3  ounces,  completely  destroying  crops.  19th,  Camp 
Hancock,  Wilkesbarre,  Pa.,  large  as  marbles.  2l8t,  Centreville,  Md.,  one  weighing 
one-fourth  of  a  pound.  29th,  Austin,  Tex.,  large  hail-stones,  dama^ng  tobacco  and 
com.  Slst,  Cleveland,  Ohio,  half  incn  to  one  and  a  quarter  inch  in  diameter ;  Detroit, 
half  inch  ifi  diameter. 

Snow. — Snow  was  reported  on  ten  days  on  the  summit  of  Pike's  Peak,  Colo. 

Rainy  days. — The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  Signal 
Service  observers,  ranges  as  follows :  N^ w  England,  9  to  19 ;  Middle  Atlantic  States, 
8  to  14 ;  South  Atlantic  States,  10  to  16;  East  Gulf  States,  6  to  16;  West  Gulf  States, 
1  to  7;  Tennessee  and  the  Ohio  Valley,  8  to  12;  Missouri  Valley,  9  to  10;  Upper  Mis- 
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flissippi  Valley,  2  to  12 ;  Upper  Lake  region,  7  to  16 ;  Lower  Lake  regios,  9  to  17 ; 
Itocky  Mountain  stations,  3  to  13 ;  California,  0  to  2. 

Cloudy  days. — ^The  number  of  cloudy  days,  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons,  ranges  about  as  follows :  New  England,  4  to  13 ;  Middle 
Atlantic  States,  1  to  11 ;  South  Atlantic  States,  0  to  5;  East  Gulf  States,  1  to  7 ;  West 
Gulf  States,  0  to  3 ;  Tennessee  and  Ohio  Valley,  0  to  8 ;  Lower  Missouri  Valley,  0  to  4 ; 
Upper  Mississippi  Valley,  0  to  7 ;  Lake  region,  0  to  11 :  Rocky  Mountain  stations,  0  to 
7 ;  Califomia,  1  to  7. 

BELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  New  England, 
71  to  8dj  Middle  Atlantic  States,  61  to  78 ;  South  Atlantic  States,  69  to  78 ;  East  Gulf 
States,  58  to  81;  West  Gulf  States,  &5  to  67;  Tennessee  and  Ohio  Valley,  64  to  69; 
Lower  Missouri  Valley,  63  to  66;  Upper  Mississiimi  Valley,  56  to  70;  Upper  Lakes,  64 
to  75 ;  Lower  Lakes,  63  to  73 ;  Califomia,  32  to  79. 

High  stations,  not  corrected  for  elevation,  report  as  follows :  Mount  Washington, 
88;  North  Platte,  57 ;  Cheyenne,  37;  Denver,  35;  Santa  F6,  37;  Salt  Lake  City,  25. 

WINDS. 

In  general. — ^The  prevailing  winds  at  Signal  Service  stations  are  shown  by  arrows  on 
Chart  No.  II.,  from  which  it  will  be  seen  that  the  prevailing  winds  were  southerly 
throughout  the  Atlantic  States  and  west  of  the  Mississippi,  tending  to  westerly  in  the 
former  and  to  easterly  in  the  latter  district.  Throi^hout  the  Mississippi  and  Ohio 
Vallevs,  Tennessee  and  Lake  region,  the  winds  were  northerly,  tending  to  westerly, 
especially  over  the  Lower  Lakes,  Ohio  Vallev,  and  Tennessee.  On  the  Pacific  coast 
the  prevailing  winds  were  northerly  or  westerly. 

Total  movements. — ^The  largest  total  movements  have  been  as  follows :  Mount  Wash- 
ington, 13,075  miles;  North  Platte,  9,591;  San  Francisco,  6,923:  Cape  May,  8,260; 
Dodge  City,  8,127.  The  smallest  movements  have  been  as  follows:  Indianapolis, 
2,012;  Lynchburg,  2,026;  Augusta,  2,107;  Nashville,  2,247;  Springfield,  2,320. 

The  highest  velocities  in  miles  per  hour  have  been  as  follows :  5th,  Breckenridge, 
'50  miles;  6th,   Denver,  75;  North  Platte,  60;  7th,  Cape  Lookout,  60;  21st,  Cam- 
bridge, 50 ;  28th,  North  Platte,  66 ;  29th,  Morgantown,  59. 

Local  etorme)  tornadoes,  &c.,  nave  been  repoited,  as  follows  (unless  specially  noted, 
it  is  understood  that  the  following  list  of  high  winds  includes  only  local  storms,  and 
not  such  gales  as  prevailed  sftnnltaneously  over  a  large  region) :  6th,  about  4.50  p. 
m.,  a  severe  hail-storm  visited  Denver,  Colo.,  lasting  about  twenty  minutes.  For 
about  three  minutes  the  wind  blew  from  the  northwest  at  the  rate  of  75  miles  per 
hour,  tearing  off  portions  of  the  roofs  of  the  jail  and  Broadway  school  building.  The 
rain-fall  was  the  heaviest  experienced  for  several  years,  amountiug  to  one  inch  in  25 
minutes,  flooding  cellars  and  doing  considerable  damage  to  stocks.  Hail  commenced 
at  5  p.  m.,  and  fell  for  8  minutes,  doing  extensive  damage  to  window-glass.  6th,  a 
severe  wind  and  rain  storm  occurred  at  Council  BlufGs,  Iowa,  between  2  and  3  o'clock 
a.  m.,  coming  from  the  northwest.  The  new  building  of  the  Deaf  and  Dumb  In- 
stitution was  left  a  mass  of  ruins ;  the  roof  was  caught  up  bodily,  carried  to  the 
southeast  and  literally  torn  into  fra^ents,  one  piece,  weighing  not  less  than  five  tons, 
being  carried  40  rods,  while  other  pieces,  weighing  between  two  and  three  tons,  were 
carried  still  farther  away,  and  fragments  scattered  over  the  countrv  for  more  than  a 
mile.  To  give  some  idea  of  the  force  of  the  wind,  the  front  wall  of  the  main  building, 
having  a  stone  basement  2  feet  in  thickness,  is  said  to  have  been  moved  7  inches  at 
the  top,  gradually  decreasing  to  about  one  half  an  inch  at  the  base ;  the  brick  walls  of 
the  third  story  in  some  places  were  blown  entirely  down,  and  the  fourth  story  was  abnoet 
entirely  demolished.  The  buildings  in  the  rear  of  the  main  building  and  somewhat 
protected,  were  also  g^atly  damaged ;  the  roofs  of  the  engine  and  gas  houses  being 
torn  away  and  two  chimneys  blown  down.  8th,  Starkey,  N.  Y.,  1  p.  m.  Heavy  hail- 
storm, lasting  twenty  minutes ;  came  from  Nw. ;  path  one  mile  wide. .  Hail-stones 
were  size  of  cherries.    Grape,  peach,  tobacco,  and  com  crop  badl  v  damaged.    The  wind 

S receding  the  hail^  blew  down  trees,  took  tops  off  grain-stacks,  Slg.  9th,  Orrville, 
>hio,  severe  hail-storm,  fields  of  com  destroyed,  the  stones  being  as  large  as  walnuts. 
10th.  A  tornado  visited  Coney  Island,  N.  Y.,  doing  considerable  damage  to  hotels  and 
bathing-houses;  several  beams  and  timbers  of  the  new  depot  were  also  torn  from  their 
positions  and  the  car-house  blown  level  with  the  ground.  11th,  early  this  morning  a 
severe  wind  and  hail  storm  visited  Cordova,  HI.,  destroying  two  churches,  two  busi- 
ness houses,  several  dwellings,  and  doing  considerable  other  damage ;  at  Wolcott, 
near  Davenport,  Iowa,  six  horses  were  kifled  by  lightning.  12th,  Jamestown,  N.  Y., 
at  1.15  p.  m.,  '^  during  a  thuQder-storm,  a  ball  of  nre,  apparently  2  feet  in  diameter, 
entered  a  church,  killing  one  boy  and  severely  burning  several  persons ;  instantly  the 
whole  interior  of  the  building  grew  hot  and  dry,  the  air  hard  to  breathe  and  supremely 
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oppressive."  ISth,  Lonisyille,  Ky.,  2  a.  m.,  severe  thnnder-stoim,  doing  some  damage. 
14th,  New  York,  heavy  thunder-storm,  one  schooner  capsized  and  another  struck  by 
lightning;  Clinton,  111.,  severe  storm,  completely  destroying  a  church,  school-house, 
mill,  and  a  number  of  dwellings,  and  doing  great  damage  to  crops;  Stamford,  Conn., 
violent  tempest,  uprooting  trees,  blowing  down  fences,  destroying  crops,  track  of  devas- 
tation northeasterly  and  about  half  a  mile  wide;  Ottawa,  Ontario,  Can.,  severe  thunder- 
storm, doing  considerable  damage  to  buildings ;  at  Aylwin  a  school-house  was  struck 
and  damag^.  16th,  a  severe  hail  and  thunder  storm  passed  over  northern  part  of  New 
Jersey ;  the  track  at  Carpenterville  was  flooded  several  inches  deep  with  hail-stones 
and  water ;  at  Springtown,  one  child  was  killed  by  lightning  and  several  others  ren- 
dered insensible:  Glen's  Falls,  N.  Y.,  house  struck  by  lightning  and  one  person  killed. 
16th,  Concord,  N.  H.,  severe  thunder-storm,  dunng  'which  several  persons  were 
stunned;  Guelph,  Ontario,  Can.,  heavy  and  prolongea  thunder-storm,  streets  flooded 
and  considerable  damage  to  goods  stored  in  cellars ;  one  man  was  killed  and  another 
stunned  by  the  lightning.  17th,  a  heavy  hail  and  thunder  storm  raged  from  Houston. 
Tex.,  to  south  or  Victoria.  i8th,  Hartford,  Conn.,  12.10  to  6.30  p.  m.,  violent  wina 
did  much  damage  to  trees  and  chimneys.  Kain-fall,  3.45  inches,  flooding  streets  and 
cellars.  18th,  (Joffstown  Centre,  N.  H.,  4  p.  m.,  heaviest  thunder-storm  ever  known ; 
Methodist  church  completely  destroyed,  loss  (4,000,  and  several  other  buildings 
damaged.  2l8t,  Chestertown,  Kent  County,  Maryland,  a  violent  wind  and  hail  storm, 
extending  also  to  Queen  Anne's  County ;  hail- stones,  large  as  hens'  eggs,  doing  much 
damage  to  orchards  and  window-glass.  21st,  about  4  p.  m.,  the  sixth  and  most  de- 
structive hail-storm  of  the  season  occurred  between  Centre ville  and  Ruthsburg,  Queen 
Anne's  Coimty,  Maryland,  coming  froto  the  east  and  veering  to  southwest.  The  hail- 
stones were  as  large  as  nens'  eggs ;  one,  weighing  one-quarter  of  a  pound,  killing 
poultry  and  breaking  the  leg  of  a  hog.  The  destruction  to  fruit  and  grass  amounts  to 
almost  a  total  loss,  while  the  com  is  more  than  one-third  des^yed.  21st,  Oconto, 
Wis.,  severe  squall,  doing  damage  to  shipping  in  harbor.  24th,  a  severe  thunder-storm 
visited  Rochester,  Charlotte,  and  Summerville,  Monroe  County^  New  York,  during 
which  the  lightning  stiuck  several  buildings,  stunning  dud  burning  a  number  of  per- 
sons. A  violent  rain-storm  also  occurred  in  north  portion  of  Harford  County,  Mary- 
land, flooding  streams  and  carrying  away  bridges,  horses,  cattle,  and  sheep.  25th, 
Omaha,  Nebr.,  a  severe  wind  and  rain  storm  passed  over  Eastern  Nebraska  and  Kansas, 
blowing  a  hurricane  at  Omaha  about  3.30  a.  m.  Two  spans  of  the  Missouri  River 
bridge,  150  feet  each,  and  the  stable  of  the  Omaha  Omnibus  Company,  were  blown 
down.  At  Omaha,  the  tornado  advanced  from  a  point  a  little  east  of  north  along 
the  course  of  the  river;  it  appears  that  the  atmospheric  commotion  was  at  first 
high  above  the  country,  and  when  the  sudden  fall  of  the  river-embankment  was 
reached  it  swooped  down  in  its  course,  spread  havoc  in  its  path,  and  as  suddenly  lifted 
itself  again  above  the  surrounding  country.  One  observer  says  he  saw  an  immense 
cloud  passing  down  the  river,  lifting  up  the  water  in  vast  quantities  and  whirling  it 
around  in  a  ninnel-shape.  The  spans  destroyed  were  at  the  eastern  terminus  of  the 
bridge ;  the  wrought-iron  stringers  and  columns  of  the  bridge-spans  were  twisted  and 
bent  like  so  many  pieces  of  paper  and  carried  partly  into  the  river  and  partly  against 
the  eastern  embankment  oi  the  river,  on  the  south  side  of  the  bridge.  29th,  New 
London,  lightning  struck  bam  at  Fort  Trumbull,  killed  one  horse  and  set  bam  on 
flre.  Macon,  Ga.,  drayman  struck  and  two  mules  killed  by  lightning.  30th,  Pitts- 
burgh, Pa.,  severe  wind  and  rain  storm,  during  which  buildings  and  trees  were 
damaged.  31st,  Saint  Louis,  Mo.,  heavy  wind  and  rain  storm,  doing  considerable 
damage  at  the  arsenal.  Detroit,  Mich.,  a  series  of  storms,  of  unusual  violence,  up- 
rooting trees,  &,g.  Windsor,  Ontario,  violent  wind  and  hail.  Sandwich,  Ontario, 
tornado  moving  in  a  southeasterly  direction,  damaged  trees,  houses,  &o.  Toledo,  heavy 
wind,  rain,  and  hail  storm — ^hail  as  large  as  pigeons'  eggs;  wind,  36  miles  per  hour  at 
2  p.  m.  CoUinwood,  Cuyahoga  County,  Ohio,  new  oEapel  totally  destroyed  by  wind- 
storm. Sandusky,  Ohio,  a  series  of  violent  wind,  rain,  and  hail  storms  visited  this  city 
hail  as  large  as  musket-balls.  Cleveland,  Ohio,  amost  severe  wind  and  hail  storm  struck 
city  about  10  a.  m.,  hail-stones  fell  as  large  as  walnuts:  trees,  flag-stafls,  churches,  d^c, 
were  much  damaged.  About  11  a.  m.  the  water  rose  in  the  lake,  at  the  mouth  of  the 
Cuyahoga  River,  about  3  feet,  and  flowed  rapidly  up  stream,  ana  about  4  p.  m.  again 
fell  to  about  40  inches  below  its  normal  height;  at  the  government  pier  the  total 
change  in  the  water  is  reported  to  have  been  aoout  7  feet.  Pittsburg n,  Pa.,  severe 
wind  and  rain  storm,  damaging  roofli,  flooding  cellars,  &c.  Erie,  Pa.,  severe  storm, 
with  tremendous  sea  on  lake.  Ypsilanti,  Mich.,  severe  storm,  damage  several  thousand 
dollars.    Adrian,  Mich.,  terrific  storm. 

YERIFICA'nONS. 

IntUoaHoni.— 'The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
telegraphic  weather  reports  for  tno  succeeding  twenty-four  hours  shows  a  general  per- 
centage of  omissions  of  0.5  i>er  cent.,  and  of  verifications,  of  82.7  per  cent.    Out  of 
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3,696  predictions,  2,260^  or  60.8  per  cent.,  have  been  folly  verified;  680,  or  18.3  per 
cent.,  nave  been  three-foortli^  verified;  487,  or  13.1  per  cent.,  have  been  one-half  veri- 
fied; 178,  or  4. 8  per  cent.,  have  been  one-fourth  verified;  93,  or  2. 5  per  cent.,  have  failed. 
The  percentages  of  veriacations  for  the  four  elements  have  been:  weather,  83.3;  wind, 
79.5;  temperature,  87.0;  barometer,  81.8.  The  percentages  of  verifications  by  geo- 
graphical districts  have  been :  New  England,  79.8;  Middle  States,  82.2;  South  Atlan- 
tic States,  81.1;  East  Gulf  States,  81.6;  West  Gulf  States,  85.0;  Lower  Lake  re^on, 
85.8 1  Upper  Lake  region,  82.3;  Tennessee  and  the  Ohio  Valley,  80.9;  Upper  Missis- 
sippi Valley,  83.2 ;  Lower  Missouri  Valley,  84.2.^ 

Cauiionary  signals. — During  the  month  38  cautionary  signals  have  been  displayed  at 
stations  on  the  Gulf  and  Atlantic  coasts,  and  on  the  lakes.  Forty  instances  of  high 
winds,  where  no  signals  ^re  displayed,  have  also  been  reported  from  these  stations. 
Telegraphic  communicatlA  with  the  North  Carolina  coast  stations  was  re-establisheil 
on  the  16th. 

NAVIGATION. 

stages  of  water, — In  the  table  on  Chart  III  are  given  the  highest  and  lowest  readings 
on  the  river  gauges  for  the  month,  from  which  it  will  be  seen  that  a  general  fall  has 
taken  place  in  afi  the  rivers,  avcra^ng  in  the  Missouri,  Ohio,  and  Cumberland  Rivers 
from  2  to  4  feet;  in  the  Upper  Mississippi,  from  7  to  30  inches,  and  in  the  Lower  Mis- 
sissippi from  5  to  14  feet.  Occasional  slight  rises  have  occurred  in  consequence  of 
heavy  rains,  the  mostmarked  occurring  in  the  Upper  Mississippi  during  the  last  few  da3rs, 
and  in  the  Missouri  prior  to  the  21st,  when  a  large  portion  of  the  river  bank  between 
Fort  Leavenworth  and  Weston  was  washed  away. 

Low  water,  detrimental  to  navigation,  has  been  reported  as  follows:  In  the  Alleghany, 
BO  low  as  to  preclude  navigation ;  on  the  9th,  the  Ohio  was  reported  shoaling  badly,  and 
navigation  has  continued  suspended  at  Pittsburgh  throughout  the  month ;  17th,* Lick- 
ing River  too  low  for  even  tow-boats ;  Illinois  River  very  low  al  KickajKK) ;  on  the 
14th,  navigation  was  reported  practically  closed  on  the  Yellowstone.  The  Upper 
Mississippi,  at  Keokuk,  was  so  low  that  boats  could  not  cross  Des  Moines  Rapids ;  at 
Saint  Louis,  on  the  14th,  so  low  that  none  but  small  boats  could  pass  on  east  side  of 
ai*senal,  and,  same  date,  channels  at  Memphis  becoming  alarmingly  narrow  and  dan- 
gerous. New  Orleans,  20th;  great  trouble  to  regulate  packets  in  approaching  land- 
ings. On  the  23d,  the  Arkansas  fell  below  3  feet  at  Little  Rock.  Cbi  the  18th,  the 
shipment  of  cattle  at  Shreveport  was  reported  over  until  a  rise  occurred.  Boats  from 
Savannah  to  Augusta  have  had  to  land  fireight  several  miles  below  latter  place. 

TEMPERATURE  OF  WATER. 

In  general, — ^The  temperature  of  water,  as  observed  in  rivers  and  harbors,  is  shown 
in  the  table  on  chart  No.  II.  The  average  temperatures  have  been  lowest  at  Eastport^ 
45^,  and  Marquette,  55^ ;  and  highest  at  Shreveport,  90° ;  Galveston,  88° ;  Key  West, 
88° ;  Augusta,  85°. 

Maximum  and  nUnimum  temperatures, — ^The  highest  maxima  have  been :  Shreveport, 
94° ;  Galveston,  92° ;  Key  West,  91° ;  and  lowest  minima :  Eastport,  44° ;  Dulutb,  45^ ; 
Marquette,  52^'. 

Ranges  of  temperature, — ^The  least  ranges  have  been :  San  Francisco,  1° ;  Norfolk,  2^ ; 
Eastport,  3° ;  Wilmington,  Charleston,  and  Cleveland,  4°. 

ATMOSPHERIC  BLECTRICTrY. 

Thunder-storms  were  reported  at  stations,  in  the  respective  States,  as  follows :  Ist^ 
Alabama,  Michigan,  Florida,  Illinois,  Indiana,  Kansas,  Louisiana,  Mississippi,  Ten- 
nessee, North  Carolina,  Nebraska,  Missouri,  New  Mexico.  2d,  Dakota,  Georj^a, 
Indiana,  Kansas,  Lonisiana,  Mississippi,  Ohio,  Tennessee,  Texas,  North  Carolina, 
Michigan,  Florida.  3d,  Colorado,  Connecticut,  Louisiana,  Maine,  New  Jersey,  New 
York,  North  Carolina,  New  Hampshire,  Georgia,  Massachusetts,  Wyoming  Territory, 
Florida,  Minnesota.  4th,  Kansas,  North  Carolina,  Wyoming  Territory,  Florida,  New 
Mexico.  5th,  Dakota,  Maine,  Colorado,  Iowa,  Kansas,  Louisiana,  Missouri,  Nebraska, 
New  York,  Vermont,  South  Carolina,  Florida,  Minnesota.  6th,  Indian  Territory, 
Kansas,  Illinois,  Iowa,  Louisiana.  Mississippi.  Nebraska,  New  York,  Wisconsin,  Florida, 
Colorado,  Alabama,  Dakota.  7tn,  Maine,  Michigan,  New  York^  Connecticut,  IlUnois, 
Indiana,  Kansas,  Louisiana,  Massachusetts,  Mississippi,  New  Jersey,  North  Carolina, 
Ohio,  Texas,  Vermont,  Rhode  Island,  Tennessee,  New  Hampshire,  Alabama,  Florida, 
Georgia,  Wisconsin,  Indian  Territory,  Wyoming  Territory.  8th,  New  York,  Connec- 
ticut, Florida,  Georgia,  Illinois,  Iowa,  Kansas,  Louisiana,  Maine,  Massachusetts, 
Mississippi,  Missouri,  Nebraska,  New  Hampshire,  New  Jersey,  North  Carolina^  Penn- 
sylvania^ South  Carolina,  Tennessee,  Michigan,  Texas,  New  Mexico,  dth,  New  York, 
Connecticut,  Maine,  Massachusetts,  New  Jersey,  Ohio,  Pennsylvania^  Vermont,  North 
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Carolina,  West  Vir^nia,  Georgia,  Florida,  Dakota.  10th,  Massacliasetts,  New  York, 
Counecticut,  Dakota,  Florida,  Illinois,  Indiana,  Iowa,  Maine,  Nebraska,  New  Jersey, 
Pennsylvania,  Vermont,  New  Hampsliire,  Missouri,  Utah.  11th,  Massachusetts,  Ne- 
braska, New  York,  Colorado,  Dakota,  Illinois,  Indiana^  Iowa,  Kansas,  Maine,  Missouri, 
Ohio,  Vermont,  Wisconsin,  Florida,  Michigan,  Wyoming  Territory.  12th,  New  York, 
Colorado,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Maine,  Maryland,  Missouri,  New 
Jersey,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Vermont,  Virginia,  Wisconsin, 
Florida,  Michigan,  District  of  Columbia.  13th,  Dakota,  Georgia,  New  York,  Connec- 
ticut, Illinois,  Indiana,  Kansas,  Kentucky,  Maine,  Maryland,  Massachusetts,  New 
Jersey,  North  Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Tennessee,  Texas,  Vir- 
ginia, Wisconsin,  Rhode  Island,  West  Virginia,  Florida,  Michigan,  Alabama,  Indian 
Territory,  District  of  Columbia.  14th,  New  York,  Wyominjf  Territory,  Colorado, 
Connecticut,  Dakota,  Florida,  G^rgia,  Illinois,  Indiana,  Louisiana,  Maryland,  Massa- 
chusetts, Mississippi,  New  Jersey,  Ohio,  Tennessee,  Vermont,  West  Virginia,  Michigan, 
Texas,  New  Mexico.  15th,  Dakota,  New  York,  Connecticut,  Indiana,  Maryland, 
Massachusetts,  New  Hampshire,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania, 
Virginia,  Tennessee,  West  Virginia,  Maine,  Florida,  Nebraska,  Michigan^  Texas,  New 
Mexico.  16th,  Indian  Territory,  Maine,  Michigan,  New  York,  Connecticut,  Dakota, 
Florida,  Illinois,  Iowa,  Kansas,  Maryland,  Massachusetts,  Nebraska,  New  Hampshire, 
New  Jersey,  Ohio,  Pennsylvania,  Vermont,  Wisconsin,  Georgia,  Texas.  17th,  Con- 
necticut, Florida,  Illinois^  Indiaua,  Kansas,  Maine.  Massachusetts,  Mississippi,  Missouri, 
Nebraska,  New  Hampshire,  New  York,  Pennsylvania,  Tennessee,  Texas,  Vermont, 
Wisoonsin,  West  Virginia,  Michigan,  Indian  Territory,  North  Carolina.     18th,  Michi- 

San,  Connecticut,  Illinois.  Indiana,  Iowa,  LoulMiaua,  Maine,  Massachusetts,  New 
[ampshire,  Now  Jersey,  New  York,  North  Carolina,  Texas,  Vermont,  Virginia,  Wis- 
consin, West  Virginia,  Gfeorgia,  Florida,  Minnesota,  Idaho,  Dakota,  Colorado.  19th, 
Michigan,  New  York,  Maine,  Massachusetts,  Mississippi,  Ohio,  Pennsylvania,  Vermont, 
Virginia,  Wisconsin,  Indiana,  Georgia,  Wyoming  Territory,  Dakota.  20th,  Alabama, 
Dakota,  Indian  Territory,  Iowa,  Kansas,  Massachusetts,  Maine,  Nebraska,  Ohio, 
Pennsylvania,  West  Virginia,  Texas.  21st,  Florida,  Illinois,  Indiana,  Iowa,  Maryland, 
Massachusetts,  Mississippi,  Missouri,  New  Jersey,  Pennsylvania,  Virginia,  Wisconsin, 
Tennessee,  West  Virginia,  Texas,  Michigan,  Georgia,  Wyoming  Territory,  District  of 
Columbia.  22d,  Michigan,  Connecticut,  Florida,  Georgia,  Indiana,  Massachusetts, 
Pennsylvania,  Nebraska.  23<1,  Dakota,  Michigan,  Georgia,  Massachusetts,  North 
Carolina,  Ohio,  Florida.  24th,  Dakota,  Michigan,  Florida,  lowa^  Kansas,  Maryland, 
Massachusetts,  New  Jersey,  Now  York,  Pennsylvania,  Virgima,  North  Carolina, 
Minnesota.  25th,  Dakota,  New  York,  Florida,  Iowa,  Kansas,  Massachusett^s,  Missouri, 
Nebraska,  New  Jersey,  Pennsylvania,  Vermont,  Virginia,  Rhode  Island,  Louisiana, 
Connecticut.  26th,  Dakota,  Connecticut,  Florida,  Illinois,  Indiana,  Iowa,  Massa- 
chusetts, Minnesota,  Mississippi,  New  Jersey,  New  York,  Wisconsin,  Georgia,  Alabama. 
27th,  Dakota,  Michigan,  Georgia,  Illinois,  Indiana,  Iowa,  Maine,  Massac; husetts.  New 
Hampshire,  North  Carolina,  Wisconsin,  Texas.  28th,  Alabama,  Dakota,  Michigan, 
Illinois,  Iowa,  Louisiana,  Massachusetts,  Minnesota,  Mississippi,  Nebraska,  New  York, 
Tennessee,  Texas,  Wisconsin,  Florida.  29th,  Alabama,  Dakota,  Maine,  New  York, 
Connecticnt,  Illinois,  Indiana,  Iowa,  Kentucky,  Massachusetts,  Nebraska,  New  Jersey, 
North  Carolina,  Ohio,  Pennsylvania,  Teniie.ssee,  Vermont,  Texas,  Rhode  Island,  West 
Virginia,  Idaho.  30tn,  Dakota,  Colorado,  Iowa,  Louisiana,  Massachusetts,  Minnesota, 
Mississippi,  New  Hampshire,  Pennsylvania,  South  Carolina,  Vermont,  Virginia,  Wis- 
consin, North  Carolina,  West  Virginia,  Maine.  3 1st,  Michigan,  Dakota,  Illinois, 
Indiana,  Iowa,  Louisiana,  Massachusetts,  Mississippi^New  Jersey,  New  York,  Ohio, 
Pennsylvania,  South  Carolina,  Tennessee,  Virginia,  Wisconsin,  Alabama,  West  Vir- 
ginia, Kentucky,  North  Carolina,  Florida,  Missouri. 

Di9tant  thunder  or  lightning  was  reported  irom  stations  in  the  respective  States  as 
follows:  1st,  South  Carolina,  Georgia,  Indian  Territory,  Louisiana,  Illinois,  Missis- 
sippi. 2d,  North  Carolina,  Dakota,  Texas,  Virginia.  3d,  Massachusetts,  North  Caro- 
lina, New  Jersey,  Georgia,  Indiana,  Texas,  New  Mexico,  Dakota,  Maine,  Virginia, 
District  of  Columbia.  4th,  Mississippi.  5th,  Louisiana,  Dakota,  Alabama,  Utah, 
North  Carolina,  Virginia.  6th,  Georgia,  Indian  Territory,  Louisiana,  I(}wa«  Illinois, 
Te3ui8.  7th,  Indiana,  North  Carolina,  Georgia^  Alabama,  Michigan,  Texas,  New  Mex- 
ico, Ohio,  Pennsylvania,  Virginia.  8tn,  Virginia,  Iowa,  North  Carolina,  Massachusetts, 
Georgia,  Louisiana,  Texas,  Illinois,  New  Jersey.  9th,  North  Carolina,  Georjjia,  Flor- 
ida, Michigan,  Texas,  New  Mexico,  Ohio.  10th,  Massachusetts,  North  Carolina,  New 
Jersey,  Connecticut.  Dakota,  New  York,  Ohio.  11th,  Indian  Temtory,  Wisconsin, 
Iowa,  Minnesota,  Illinois.  12th,  Pennsylvania,  West  Virginia.  Iowa,  Dakota,  Wyo- 
ming, Minnesota,  Connecticut,  Illinois,  Michigan.  New  York,  Oliio,  Virginia,  WisoJU- 
sin.  13th,  South  Carolina^  Tennessee,  North  Carolina,  Georgia,  Michigan,  Iowa,  Texas, 
Connecticut,  Illinois,  Maine.  14th,  Virginia,  Alabama,  New  Jork,  North  Carolina, 
Georgia,  Hlinois,  Massachusetts,  Tennessee.  15th,  South  Carolina,  Pennsylvania,  New 
York,  New  Jersey,  Georgia,  Connecticut,  Dakota,  Michigaxi.  Texas,  Ohio,  Virginia. 
16th,  South  Carolina,  Pennsylvania,  New  York,  Georgia,  Indian  Territory,  Xowa, 
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Minnesota,  Connecticnt,  Illinois,  Ohio.  17th,  Iowa.  Massachnaetts,  Texas,  (Georgia, 
Illinois^  New  York,  Wisconsin.  19th,  Ohio,  Dakota,  Massachusetta.  20th,  Minnesota. 
81st,  Louisiana,  Nebraska.  22d,  Alabama.  23d,  West  Virginia,  Virginia.  24th,  Vir- 
ginia, Georijia,  Dakota.  25th,  Dakota,  Minnesota,  Connecticut,  New  York.  26th, 
Missouri,  Minnesota,  Massachusetts,  Michigan.  27th,  Iowa,  Indiana,  Illinois,  Ohio. 
28th,  Michigan,  Massachusetts,  Kansas,  New  York,  Virginia.  29th,  Pennsylvania, 
New  York,  Maine,  Georgia,  Ohio,  Kansas,  Connecticut,  Illinois,  Virginia.  30th,  Vir- 
^nia,  Georgia,  Iowa,  Alabama,  North  Carolina,  Illinois,  Wisconsin.  31st,  South 
Carolina,  Iowa,  North  Carolina,  Greorgia,  Ohio,  Florida,  Dakota,  Illinois,  Indiana, 
New  Jersey,  Virginia,  Wisconsin. 

Auroras  were  observed  as  follows:  Vevay,  Ind.,  2d  and  5th.  West  Charlotte,  Vt., 
7th.  Duluth,  Minn.,  8th,  l6th,  and  17th.  Northport,  Mich.,  9th.  Monticello,  Iowa, 
10th.  Cambridge,  Mass.,  and  Cleveland,  Ohio,  16th.  Swanzey,  N.  H.^  17th.  Bangor, 
Me.,  18th  and  30th. 

Ground  currenU, — Disturbances  on  lines  of  telegraph  have  been  reported  as  follows : 
At  Pike*s  Peak,  Colo.,  6th.  Fort  Sill.  Ind.  Ter.,  7th.  Laredo,  Texas,  8th,  9th,  and  10th. 
Bismarck,  Dak. ,  24th  (line  not  working)  and  27th. 

OPTICAL  PHENOMENA. 

Solar  halo8, — 1st,  Michigan.  2d,  Maine,  Ohio,  Rhode  Island,  Connecticut.  3d. 
Florida.  4th,  Florida.  6th,  Ohio.  Kentucky.  7th,  New  York.  8th,  Illinois.  9th, 
Louisiana.  10th,  Iowa.  11th,  Dakota,  Illinois,  Ohio,  Kentucky,  Florida,  North  Car- 
olina, Michigan.  12th,  Mississippi,  Vir^nia.  13th,  Georgia.  14th,  South  Carolina, 
15th,  North  Carolina.  17th,  Mississippi,  New  York,  Connecticut,  California.  18th,  • 
Maine,  North  Carolina.  20th,  Connecticut,  Massacnusetts,  New  Jersey,  New  York, 
South  Carolina,  Rhode  Island,  Georgia,  North  Carolina.  21st,  Illinois,  Iowa,  New 
York,  Vermont,  South  Carolina,  North  Carolina,  Connecticut.  22d,  lUinois,  OhiQ, 
South  Carolina,  Kentucky,  North  Carolina.  23d,  Wisconsin,  South  Carolina.  24th, 
Georgia.  2.5th,  Rhode  Island,  North  Carolina.  26th,  Florida,  Georgia,  North  Carolina, 
Connecticut.  27th,  Illinois,  Mississippi,  Florida,  Michigan,  North  Carolina.  28th, 
North  Carolina,  South  Carolina,  Louisiana.  29th,  North  Carolina.  30th,  Michigan. 
31ot,  Connecticut,  Maine,  New  York,  Rhode  Island,  Georgia. 

Lunar  halos, — 1st,  ConnecticHt.  14th,  Indiana.  15th,  Missouri.  16th,  Texas,  Mi6- 
souri.  17th,  Massachusetts,  New  Hampshiro,  Indiana,  Ohio,  Alabaman,  Califonua. 
18th,  Virginia,  South  Carolina,  New  Hampshiro,  New  Jersey,  Geoma,  Ohio,  North 
Carolina.  19th,  New  Jersey,  North  Carohna,  Tennessee,  Virginia,  New  York,  Ohio, 
Michigan.  20th,  Iowa,  Vermont,  South  Carolina,  New  Hampshire,  North  Carolina, 
Nebraska,  Florida,  IVIissonri,  Alabama,  Michigan.  21st,  Indiana,  Iowa,  Maine,  Michi- 
gan, New  Jersey,  New  York,  OhiOj  Vermont,  New  Hampshire,  Nebraska,  Florida.  22d, 
Massachusett'S,  Michigan,  Ohio,  Virginia,  West  Virginia,  North  Carolina,  Pennsylvania, 
Florida,  Connecticut,  Wisconsin,  Minnesota.  23d,  Massachusetts,  Maine,  Indiana, 
New  York,  lowa^  ConnecticTit,  Missouri.  Pennsylvania,  Alabama,  Minnesota.  24th, 
Massachusetts,  Virginia,  South  Carolina,  West  Virginia,  Iowa,  Kansas,  Georgia.  25th, 
Illinois,  Massachusetts,  New  York,  South  Carolina,  North  Carolina,  Indiana,  Florida. 
26th,  Florida,  Michigan,  West  Virginia,  North  Carolina,  Missouri,  District  of  Columbia. 
27th,  Missouri,  Alabama,  Georgia.  28th,  Georgia,  South  Carolina,  North  Carolina, 
Minnesota.    29th,  Wisconsin.    30th,  Rhode  Island,  Missouri.    31st,  New  York. 

Mirage, — 2d,  Olivet,  Dak.  3d,  Duluth,  Minn.  4th  and  15th,  Tybee  Isl&nd,  Ga. 
13th,  Indianola,  Tex.    25th,  Rochester,  N.  Y. 

MISCELLANEOUS  PHENOMENA. 

Birds. — MarUns  had  left  Morgantown,  W.  Va.,  11th,  wero  leaving  Bellefontaine,  Ohio, 
'on  the  Ist,  and  Jacksonbnrg,  Ohio,  on  the  13th.  SuHillotvs  had  lefb  Morgantown,  W. 
Va.,  17th ;  were  seen  fl3ring  southward  in  groat  numbers,  at  Daytona,  l^a.,  14th  and 
21st ;  congregating  in  large  numbers  at  Baxter  Springs,  Kans..  Sfd ;  left  JacKBonburg, 
Ohio,  23d ;  Bellefontaine,  Ohio,  leaving  22d.  Bobolinks  were  last  seen  at  VermOlion, 
N.  Y.,  1st.  Wild  geesBy  Sacramento,  Cal.  (firat  of  season),  passed  from  N.,  30th.  WUd 
ducks  were  seen  at  Lower  Brule  Agency,  Dak.,  flying  S.,  26th.  Herons  were  seen  fly- 
ing S.,  at  Wappinger's  Falls,  N.  Y.,  26th. 

Insects, — Grasshoppers.  Minnesota,  sixteen  counties  have  sustained  an  appreciable 
loss  from  grasshoppers  this  year  |  in  Kandiyohi  and  Chippewa,  the  destruction  was 
complete,  and  in  the  remaining  thirteen  the  ravages  are  estimated  at  one-half  to  three- 
fourths  of  a  full  crop.  In  a  strip  50  miles  in  width  by  125  in  length,  extending  from 
Otter  Tail  Lake  to  the  Minnesota  River,  folly  one-fourth  of  the  farmers  raised  nothing, 
and  the  remainder  very  little.  Idaho,  7th,  in  Dixie  Valley  " hoppers"  have  destroywi 
oat  crop.  In  Boise  Valley,  rava|ge8  thus  far  only  partial  and  local.  They  are  some- 
what worse  this  year,  but  there  has  been  nothing  approaching  to  the  ravages  in  the 
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region  beyond  the  Rocky  Mountains.  Montana,  Virginia  City.  Ist,  large  swarms  fly- 
ing northeast,  first  of  season ;  Dakota,  Bismarck,  2d,  abnndant,  9th,  very  few ; 
Yankton,  1st,  12th,  15th;  Fort  Sisseton,  fly  SE.  Ist  and  2d;  Olivet,  Ist,  lar^e  flight 
of  locusts,  S.,  and  6th,  S£.  Iowa,  Des  Moines'  Yalley,  grasshoppers  plontii'ul,  but 
doing  no  damage.  Nebraska^  North  Platte,  fecusts  flying  west  in  myriads ;  Emerson, 
SW.  7th,  8th,  9th,  25th,  and  NE.  lOth ;  Plattsmouth,  SW.  2d,  N W.  3d  and  4th ;  Clear 
Creek.  S.  Ist,  W.  2d,  N.  3d,  S.  6th  to  9th,  N.  19th,  SW.  11th,  12th,  14th ;  Genoa,  S.  Ist, 
2d,  6th,  SE.  7th,  S.  and  W.  8th  to  14th,  N.  19th.  Utah,  very  little  damage,  except  in 
Cache  Valley.  Canada,  Ottawa,  Augusta  Township,  7th,  so  numerous  that  farmers 
were  catting  oats  in  order  to  save  them. 

Polar  6aiufo.— Carthagena,  Ohio,  1st.  6th,  7th,  11th;  Gardiner,  Me.,  2d,  20th; 
Wytheville,  Va.,  5th,  6th,  9th,  22d,  23d,  25th,  26th,  27th ;  Auburn,  N.  H..  8th,  13th ; 
Tabor,  Ohio,  18th;  Portsmouth.  N.  C.  (from  SW.  to  NE.),  20th;  Woodstock,  Vt.,  2l8t, 
23d;  Kowe,  Mass.,  23d;  Guttenourg,  Iowa,  25th ;  Jacksonburg,  Ohio,  25th;  Freehold, 
N.  J.,  26th,  30th;  Charleston,  S.  C,  29th. 

SunseU, — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  sunset  at  all  Signal-Service  stations.  The 
monthly  means  from  104  stations  show  that  75  doubtful  cases  or  blanks  were  recorded, 
and  that  out  of  the  remaining  3, 149  cases,  2,521,  or  80.6  per  cent.,  have  been  followed 
by  the  expected  weather. 

Forest fire». — ^Wisconsin,  5th,  the  villages  of  Eaton  and  Benjamin,  Brown  County, 
were  almost  totally  destroyed;  the  forest  has  been  burning  for  five  weeks,  destroying 
millions  of  feet  of  lumber  and  thousands  of  dollars  of  other  property ;  one  family  is 
said  to  have  perished  and  four  more  families  are  missing ;  a  large  number  of  animals 
were  also  burned.  Michigan,  13th,  Roscommon  County,  large  forest  fires  raging  in 
this  region,  destroying  thousands  of  dollars'  worth  of  pine  timber.  Canada,  6th,  Bertie 
Station,  cedar  bush  burned  over  six  miles.  Morristown,  Dak.,  20th;  Bismarck  and 
Lower  Brule  Agency,  Dak.,  25th;  Mouticello,  Iowa,  S.,  27th;  Fort  Sisseton,  Dak., 
N.  and  E.,  28th  and  29th;  Oregon,  Mo.  (in  Kansas),  31st. 

Meteors, — 1st.  Monticello,  Iowa;  North  Volney,  N.  Y. ;  Tybee  Island,  Ga.  2d.  Monti- 
cello  and  Davenport,  Iowa;  Linden,  N.  J. ;  Tybee  Island,  Ga. ;  La  Crosse,  Wis.  3d. 
Cresco  and  Davenport.  Iowa ;  North  Volney^  N.  Y. ;  Savannah,  Ga.  4th.  Southiug- 
ton.  Conn. ;  Cresco  ana  Davenport,  Iowa ;  Litchfield,  Mich. ;  Green  Castle,  Pa. ;  Sa- 
vannah and  Tybee  Island,  Ga.  5th.  Vevay,  Ind. ;  Atco,  N.  J. ;  Carthagena,  Ohio ; 
Santa  F^,  N.  Mex.  6th.  Sonthingtou,  Conn. ;  Daytona,  Fla. ;  Greencastle,  Pa. ; 
Wautoma  and  La  Crosse,  Wis.  7th.  Davenport,  Iowa. :  Leavenworth,  Kans. :  Uvalde, 
Tex.  8th.  Como,  111. ;  Oregon,  Mo. ;  Norfolk,  Neb. ;  Linden,  N.  J. ;  Louisville,  Ky. ; 
Keokuk  and  Davenport-,  Iowa ;  Leavenworth.  Kans. ;  Breckenridse,  Minn. ;  Jackson- 
burg, Ohio.  9th.  Cresco,  Dubuque,  KeokuK,  and  Davenport,  Iowa;  Brookbaven, 
Miss. ;  Oregon,  Mo. ;  Carthagena  and  Jackson ourg,  Ohio ;  Wautoma,  Wis. ;  Morgan- 
town,  W.  Va. :  Louisville,  Kv. ;  North  Platte,  jfeb. ;  SantA  F<5,  N.  Mex. ;  Duluth, 
Minn.  10th.  Cresco.  Monticello,  Dubuque,  and  Davenport,  Iowa ;  Fall  Biver,  Mass. ; 
Norfolk,  Neb. ;  Freenold,  N.  J. ;  Waterburgh,  N.  Y. ;  Weldon,  Greenville,  and  Cape 
Lookout.  N.  C. ;  Carthagena  and  Jacksonburg,  Ohio;  Wautoma  and  Milwaukee,  Wis. ; 
Louisville,  Ky. ;  Denison,  Texas :  Savannah  and  Tybee  Island,  Ga. ;  Fort  Gibson,  Ind. 
Tef. :  Saint  Louis,  Mo.:  Dulutn,  Minn.:  Santa  Fd,  N.  Mex.;  Visalia,  Cal.  11th. 
Southin^ton,  Conn. ;  Fall  River,  Mass. ;  Coming,*  Mo. ;  Freehold,  N.  J. ;  Carthagena 
and  Jacksonburg,  Ohio:  Greencastle.  Pa. :  Hampton,  Va. ;  Santa  F6,  N.  Mex. :  Wau- 
toma and  Milwaukee,  Wis. ;  Savannan  and  Tybee  Island,  Ga. ;  Fort  Gibson,  Inu.  Ter. ; 
jDnbuque  and  Davenport.  Iowa.  12th.  Southington,  Conn. ;  Somerset;,  Mass. ;  Phila- 
delphia, Pa. ;  Hampton,  Va. ;  Savannah  and  Tybee  Island,  Ga. ;  Keokuk,  Iowa.  13th. 
Melissa,  Tex.;  KeoKuk  and  Davenport,  Iowa;  Jjcaveuworth,  Kan.;  Saint  Louis,  Mo. 
14th.  Flushing,  N.  Y. ;  Saint  Louis,  Mo. ;  Melissa,  Tex.  15th.  Vevay,  Ind. ;  Dubuque 
and  Davenport,  Iowa.  16th.  Atco,  N.  J.;  Coming,  Mo.;  Davenport^  Iowa.  18th. 
Monticello,  Iowa ;  Freehold,  N.  J.  19th.  La  Crosse,  Wis.  20th.  Summit,  Colo.  21st. 
Auburn,  N.  H.  22d.  Monticello,  Iowa.  23d.  Anna,  IlL ;  Point  Pleasant,  La.  24th. 
jbidependence,  Iowa:  Weldon.  N.  C.  25th.  Fayette,  Miss.  26th.  Como,  111.;  Wootl- 
stock,  Md. ;  Freehola,  N.  J. ;  Philadelphia,  Pa. ;  Dubuque,  Iowa.  27th.  Southiu<rton, 
Conn. ;  Woodstock,  Md. ;  Litchfield,  Mich. ;  Weldon,  N.  C. ;  Indianapolis,  Ind.  28th. 
Emerson,  Neb.;  Waterburgh,  N.  Y. ;  Leavenworth,  Kau.  29th.  Anna,  111.;  Wood- 
stock, Md. ;  Coming,  Mo. ;  Waterburgh,  N.  Y. ;  Tybee  Island,  Ga. ;  Davenport,  Iowa. 
30th.  Southington,  Conn. :  Vevay,  Ind. ;  Clear  Creek  and  Emerson,  Neb. ;  Tybee  Is- 
land, Ga.    Slst.  Fayette,  Miss. ;  Hulmerville,  Pa. ;  Davenport-,  Iowa. 

.ZixiiacanMM.— Monticello,  Iowa,  2<1,  3d,  4fh,  5th,  8th,  9th,  10th,  13th,  and  14th; 
Savannah,  Ga.,  3d,  6th,  7th,  26th,  27th,  29th,  and  31st. 

Earthquakes, — ^Michigan,  I7th,  Detroit,  11  a.  m.,  slight  earthquake-shock  in  western 
portion  of  city.  Bedford,  about  10.50  a.  m.,  shock  of  one  minute  duration;  seemed  to 
come  from  a  southwesterly  direction.  Greenfield,  '^  shock  resembled  sound  of  a  double 
clap  of  thunder  under  ground,  lasting  about  one  minnte,  causing  houses  to  tremble, 
horses  plowing  stopped  immediately,  ^y  perfectly  clear  and  weather  hot.''   Livonia,  11 
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a. m.,  lasting  about  thirty  seconds,  direction  northeast ;  ''at  first  like  a  heavy  clap  oi 
thunder,  and  then  rolled  like  a  heavy  train  of  cars."  California,  Campo,  17th,  7.30 
p.m.,  hea>^  shock,  lasting  fifteen  seconds;  lond  rumbling,  pictures  thrown  from 
-walls.  New  Jersey.  Florence,  10th,  shock  lasting  several  seconds,  accompanied  by 
dull  rumbling  sound.  • 

The  weather  review  for  May  gave  a  description  of  the  earthquake  wave  of  the  9th 
and  10th ;  later  advices  show  that  this  wave  reached  New  South  Wales  on  the  11th  of 
May.  At  5h.,  ^Os.,  a.m.  (Australian  time),  the  tide-gauge  at  Fort  Denison  recorded 
the  first  of  a  series  of  waves.  The  oscillations  continued  through  the  day  and  reached 
their  maximum  at  2  p.  m.,  the  height  then  being  3  feet  6  inches.  It  is  also  reported 
that  similar  waves  were  felt  at  New  Zealand,  the  maximum  height  being  6  feet. 

Volcanic  eniptiona, — Advices  from  Kilauea,  Hawaii,  state  that  the  lake,  which  a  few 
weeks  ago  was  empty,  is  now  full  of  activity  and  filled  with  molten  lava. 


SOLAR  PHENOMENA. 


Sun  spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spota  of 
the  sun,  have  been  kindly  commuidcated  by  Bear- Admiral  John  Rodgers,  U.  S.  N., 
Superintendent  of  the  Naval  Observatory : 


August,  18V  V. 
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by  solar  ro- 
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NOTES  AND  EXTRACTS. 

Winds  of  the  South  Atlantic. — M.  Brault  announces  the  publication,  bvthe  French  Ma- 
rine, of  a  series  of  new  meteorological  charts,  giving  the  direction  and  fcrce  of  the  winds 
of  the  South  Attantic  for  each  of  the  four  seasons,  the  charts  beinff  similar  to  those  pub- 
lished by  M.  Brault  about  two  years  ago  on  the  winds  of  the  North  Atlantic.  The 
new  charts  contain  the  result  of  189.573  observations  of  the  wind.  The  general  move- 
ment of  the  winds  in  summer  over  tliis  portion  of  the  globe  resemble  an  immense  whirl, 
whose  center  is  about  3(P  to  35°  latitude  S.,  and  1(P  to  20^  longitude  W.  The  whirl- 
ing movement  is  in  a  direction  contrary  to  that  of  the  hands  of  a  watch,  being  thus 
opx)osite  to  the  general  circulation  of  the  atmosphere  over  the  North  Atlantic  in  sum- 
mer. Out  of  this  center  winds  blow  in  all  directions,  the  more  Important  being  the 
southeast  trades,  which  are  deflected  to  south  and  south-southwest  off  tJie  coast  of 
Africa,  and  to  east-southeast  and  east  on  approaching  the  coast  of  America ;  these  in 
succession  northeast,  north,  and  northwest  winds,  on  advancing  southward  along  the 
coast  of  America,  merging  finally  in  the  westerly  winds  which  olow  across  the  Atlan- 
tio  from  Cape  Horn  to  the  Cape  of  Good  Hope.  Looking  both  at  the  force  and  direc- 
tion of  the  winds,  M.  Brault  concludes  that  the  results  establish  beyond  a  doubt  the 
fact  that,  contraiy  to  the  views  entertained  up  to  a  comparatively  recent  date,  there 
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does  not  exist  auy  tropical  zone  stretching  across  the  South  Atlantic  characterized  by 
the  prevalence  of  calms  and  light  variable  breezes.  These  results  are  entirely  in  ac- 
cord with  recent  researches  into  the  atmospheric  movements  over  this  region,  and  are 
of  peculiar  interest  when  viewed  in  connection  with  the  distribution  of  atmospheric 
pressure  and  its  variation,  with  season,  over  South  America,  the  South  Atlantic,  and 
South  Africa. — ^Nature,  August  2. 

M.  Alluard,  director  of  the  observatory  at  Puy-de-dome,  France,  has  noticed  some 
remarkable  differences  of  pressure  as  indicated  by  self-registering  barometers.  One 
was  placed  at  the  summit  of  Pny-dendome  and  the  other  at  Clermont-Ferrand,  distant 
about  seven  English  miles,  and  remarkable  discrepancies  were  found  on  comparing  the 
two  records,  which  could  not  be  satisfactonly  explained  by  differences  of  temperature 
nor  by  Laplace's  formula  for  the  barometric  determination  of  heights. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Bngadxer-General  (Brevet  AMigned)^  Chief-Signal  Officer^  U,  S,  A. 


Paper  30. 


MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1877. 

INTRODUCTIOX. 

The  present  review  for  the  month  of  September  depends  upon  all  data  received  up  to 
the  14tliof  October  from  the  Canadian  meteorological  service,  the  United  States  Navy, 
the  Army  jpost  surgeons,  voluntary  observers,  and  the  United  States  Signal  Service. 
The  most  interesting  features  have  been :  First,  the  cyclones  of  the  Gulf  of  Mexico  and 
of  the  Caribbean  Sea.  Second,  the  drought  and  pndne  fires  of  certain  regions.  Third, 
the  universal  high  temperature. 

BABOMBTRIC  PRESSURE. 

In  general. — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  map  I^o.  II,  from  which  it  appears  that  the  area  of  highest  pressure, 
30.05,  covers  the  Middle  Atlantic  States  and  Southern  New  England.  In  September, 
1H71,  the  area  of  highest  pressure,  30.15,  covered  the  greater  part  of  the  region  from 
Missouri  to  the  Alleghanies.  In  September,  1872,  the  highest  pressure.  30.  Oo,  covered 
the  South  Atlantic  States.  In  September,  1873  and  1874,  the  area  or  30.05  to  30.10 
covered  the  South  Atlantic,  East  Gulf,  and  Middle  Atlantic  States.  In  September, 
1875,  the  area  30.05  covered  the  South  Atlantic  and  East  Gulf  States ;  but  in  Sex>tem- 
ber,  1876,  the  pressure  of  30.05  is  found  only  in  a  small  portion  of  Northern  Louisiana. 
On  jbhe  average,  therefore,  the  pressures  for  1877  have  been  below  the  normal  in  the 
Gulf  States  and  in  the  extreme  northwest,  but  have  agreed  with  the  normals  in  the 
Middle  Atlantic  States. 

Barometric  ranges. — The  general  range  of  pressure  is  shown  by  the  following  table, 
£rom  which  it  api)ears  that  for  the  whole  country  a  range  of  1.06  inches  has  been  re- 
corded : . 

LOW  ABBAS. 


yio. 
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•  m 

IV 

V 

VI 

vn 
vm 

IX 

X 

XI 

xn 


LocatioD. 


Month  Saint  Lawrence 
Sonthem  Minnesota  . . . 

Mlsaoori 

Manitoba ; , 

Manitoba 

Louisiana 

Nova  Scotia 

Minnesota 

Minnesota 

Dakota 

Cape  Hatteras 

Minnesota 


Bate. 


September  1,  7.35  a.  m 

September  4,  4.35  p.  m 

September  9,  7.35  a.  m.,  4.35  p.  m 

September  11,  4.35  p.  m 

September  13,  4.35 p.m 

September  18,  4.85  and  11  p.  m  . . . 

September  21, 11  p.  m 

September  21,  4.3op.m 

September  24, 11  p.  m 

September  26,  4.3ap.m 

September  29, 4.35  p.  m 

September  29,  4.35  p.  m 


^ 


29.56 
29.75 
29.61 
29.44 
29.37 
29.43 
29.45 
29.52 
29.79 
29.60 
29.56 
29.36 
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HIGH  ABRA8. 


No. 

• 

Location. 

Bate. 

U 

as 
a' 

I 

TiOiTflr  MlHflonri  Vallev 

Sentember  2.  7.35 a.m 

30.26 

n 

Lower  Saint  Lawrence  Vrfley 

September  7,  7.35 a.m.. 

30.42 

111 

Lower  Miasonri  Valley T 

September  17,  7.35 a. m 

30.31 

IV 

Middle  Atlantic  States 

Sentember 23.  7.35 a.m 

30.35 

The  local  barometric  ranges  have  been  as  follows :  Large  ranges — Bismarck,  1.01 ; 
Breckenridge,  0.95;  Boise  City,  0.96:  North  Platte,  1.00.  Small  ranges — Cambridge 
Citv,  Tex.,  0.31 ;  Corsicana,  0.36;  Pilot  Point,  0.38;  San  Francisco,  0.34;  Santa  F6, 
0.29 ;  Shreveport,  0.32 ;  San  Antonio,  0.37 ;  Vicksburg,  0.33. 

Areas  of  high  pressure. — In  general  bnt  few  high  areas  have  been  reported,  and  none 
of  these  presented  oases  of  very  high  pressures. 

No.  I  extended  on  the  1st,  2d  and  3d  &om  the  northwest  slowly  southeastward  to 
the  Gnlf  States,  and  thence  eastward,  reaching  the  South  Atlantic  coast  on  the  4th. 

No.  II  covered  British  America  on  the  5th,  and  on  the  6th  had  moved  eastward  to 
the  Saint  Lawrence  Valley.  On  the  7th  it  moved  southward  over  the  Middle  States 
and  New  England,  producing  high  northeast  winds  on  the  coast,  while  the  central 
highest  pressure  continued  until  the  9th  to  occupy  the  Saint  Lawrence  Valley,  where 
the  baromet'Or  fell  on  the  10th,  and  the  highest  pressure  was  transferred  to  the  Middle 
Atlantic  coast,  where  it  remained,  with  slight  variations,  until  the  13th. 

No.  III. — ^The  pressure  continued  highest  along  the  Atlantic  coast  from  Florida  to 
Newfoundland  until  the  16th,  on  which  date  an  area  of  rising  barometer  and  cool  north- 
erly winds  extended  rapidly  southward  from  Oregon  and  Manitoba  to  California,  Ari- 
zona, and  Kansas,  apparently  induced  by  the  low  barometer  and  cyclone  that  then 
prevailed  in  the  Gulf  of  Mexico.  The  mghest  pressure  was  on  the  17th,  7.35  a.  m., 
central  in  the  Lower  Missouri  Valley,  and  on  tne  18th,  7.35  a.  m.,  central  at  Saint 
Louis.  The  area  now  extended  east  and  east-northeast,  and  on  the  19th,  7.35  a.  m., 
was  central  in  Pennsylvania,  and  on  the  20th,  7.35  a.  m.,  was  central  off  the  Middle 
Atlantic  coast.  The  path  of  this  area  of  high  pressure  was  to  the  northwu:d  of  and 
parallel  to  the  path  of  low  barometer  No.  VL 

Nos.  IV  and  V. — ^The  three  depressions  that  appear  upon  the  map  of  Septeigber  21, 
7.35  a.  m.,  were  separated  by  an  area  of  high  pressure,  then  central  over  Lakes  Hnron 
and  Michigan,  which  moved  rapidly  southeastward  over  Pennsylvania,  and  on  the  23d, 
7.35  a.  m.,  was  central  in  the  Middle  Atlantic  States,  off  which  coast  it  remained  nutil 
the  26th,  4.35  p.  m.,  after  which  it  was  reinforced  by  high  area  No.  V,  which  was  then 
advancing  directly  southward  over  the  Saint  Lawrence  Valley,  and  whichwas,  on  the 
28th,  still  fiirther  reinforced,  so  that  on  the  morning^  of  that  day  almost  the  entiw 
country  was  under  a  pressure  exceeding  30.05,  the  highest,  30.35,  being  in  Nova  Scotia, 
and  the  whole  acting  as  a  feeder  to  the  cyclones  XI  and  XlII  that  were  advancing  from 
the  Caribbean  Sea  northward. 

Areas  of  law  pressure  in  general. — Of  the  barometric  depressions  recorded  during  Sep- 
tember, six  have  been  attended  by  violent  winds,  t.  e.,  Nos.  II,  VI,  Vn,  IX,  XI,  and 
XIII ;  the  others  have  been  characterized  only  by  local  winds,  and  have  soon  died 
away.  Four  severe  storms  have  pursued  their  paths  off  our  south  and  east  coasts,  and 
have  not  encroached  upon  the  land  so  much  as  in  the  September  of  previous  years. 
The  other  depressions  have  originated  in  the  heated  air  of  the  Rocky  Mountains ;  and 
of  these  No.  II  was  the  only  one  which  advanced  so  far  as  the  Atlaoitic  Ocean,  where 
it  soon  became  a  severe  storm. 

Areas  of  low  pressure. — ^No.  I  was  central  on  the  1st  in  the  Lower  Saint  Lawrence  Val- 
ley, and  on  the  2d  over  the  Gnlf  of  Saint  Lawrence,  where  it  developed  into  a  moder- 
ate storm ;  on  the  3d,  at  11  p.  m.,  it  was  central  over  the  northern  part  of  the  Golf, 
and  on  the  4th  was  followed  oy  westerly  gales. 

No.  II. — ^This  depression  appears  in  the  northwest  on  the  4th,  at  11  p.  m. ;  it  was,  at 
7  a.  m.  of  the  5th,  central  in  Illinois,  whence  it  moved  very  slowly  eastward,  and  was, 
at  7  a.  m.  of  the  7th,  central  over  the  Chesapeake  Bay.  During  the  rest  of  the  7th  it 
apparently  moved  eastward,  and  afterwards,  during  the  8th  and  9th,  northeastward ; 
at  7  a.  m.  of  the  10th,  the  center  was  apparently  east  of  Nova  Scotia.  During  the  7th, 
8th,  and  9th,  heavy  northeast  gales  prevailed  along  the  Middle  Atlantic  and  New 
England  coasts,  doing  much  damage,  and  was  accompanied  by  high  seas  at  Long 
Branch,  Martha's  Vineyard,  and  other  places.  The  schooner  Addle  Fuller,  on  the  9tli 
off  Hatteras,  experienced  a  wind  of  40  miles  as  measured  by  her  anemometer. 

No.  III.— On  the  7th  a  slight  depression  existed  in  New  M-exico,  while  southeast 


8 


r* 


ptmm 


-^^ 


4i> 


\ 


.i.> 


T. 


«• 


DI^TWIilUrjXLECRAMS  ANI 


N'o.  I. 


af4:. 


9 


^\  ■','1  \.""~' \''        ^!  1 


Ii«,  II. 


;■!»  «47X.'  *'■'¥■■."■  ■»  Vr 


»i."'"'t      v^zri^'^-^S:." 


M^ 


LJ- 


4^-i 


10 


>VAR  DEPARTME 

SIGNAL  HEll 

DIVI810N  or  TELEGRAMS  AND  REPORTS  FOR  Tl 


PKECIPITATION  CHAU' 


No.  J II. 


REPORT  OF  THE  CHIEF   SI6NAL-0FFICEB. 


487 


winds  prevailed  in  Texas.  On  the  8th  this  had  developed  into  a  trough  of  low  pressure, 
extending  from  Texas  to  Montana,  while  the  area  of  greatest  deviation  from  the  nor- 
mal pressures  for  the  month  lay  considerably  to  the  northward.  At  11  p.  m.  of  the  Sth 
and  7  a.  m.  of  the  9th  this  trough  is  replaced  by  a  well-defined  area  of  low  pressure, 
central  in  Eastern  Kansas  and  l^braska.  Thi  s  depression  now  moved  slowly  eastward, 
reaching  Ohio  and  Indiana  at  7  a.  m.  of  the  10th,  and  remained  nearly  stationary  in 
this  region  until  it  disappeared  at  11.  p.  m.  of  the  11th. 

•No.  fV. — ^This  depression  was  west  of  Manitoba  at  4.35  p.  m.  of  the  9th,  and  con- 
tinued in  the  British  possessions  until  11  p.  m.  of  the  llth,  where  it  was  succeeded  by 
northwest  winds  and  rising  barometer. 

No.  y. — ^This  depression  apparently  began  as  the  southern  portion  of  the  pi'eceding 
one,  and  developed,  during  the  12th,  in  Western  Kansas  and  Nebraska.  It  moved 
northward,  and  on  the  13th,  at  4.35  p.  m.,  was  central  in  Manitoba.  It  now  extended 
slowljr  eastward,  and  on  the  15th,  at  4.35  p.  m.,  had  disappeared  northeast  of  Lake 
Superior. 

No.  YI. — ^This  severe  storm  first  appeared  on  our  tri-daily  maps  at  7.35  a.  m.  of  the 
16th.  There  had  been  a  steady  fall  of  pressure  at  all  our  Gulf  stations  from  lip.  m. 
of  the  12th  to  11  p.  m.  of  the  15th;  the  amount  of  this  fall  varied  from  0.07  at  Fimta 
Rassa  to  0.14  at  Brownsville.  The  winds  had  been  steady  south-southeast  and  east, 
with  clear  or  partly  cloudy  weather,  except  in  the  eastern  portions  occasional  rains. 
The  velocity  of  the  winds  had,  however,  increased  fr'om  4.35  to  11  p.  m.  instead  of 
diminishing,  in  accordance  witn  the  normal  diurnal  changes,  and  at  7.35  a.  m.  of  the 
16th  they  had  still  further  increased  at  Galveston  and  Inmauola,  and  had  backed  to 
the  northeast,  with  threatening  and  rainy  weather.  The  fall  of  0.06  in  pressure  at 
these  stations,  while  it  remained  stationary  at  Brownsville  and  New  Orleans,  was 
additional  evidence  to  indicate  that  the  center  of  the  storm  was  approaching  these 
stations.  At  this  time  the  area  of  29,80,  or  less,  seems  to  have  occupied  the  western 
third  of  the  Gulf  of  Mexico,  while  the  region  of  lowest  pressure  was  still  nearer  to  the 
Texas  Gulf.  From  11  p.  m.  of  the  15th  to  11  p.  m.  of  the  16th  the  barometer  was  sta- 
tionary in  Louisiana  and  the  East  Gulf  States;  it  fell  on  the  Texas  coasi,  but  fell  and 
rose  again  at  Brownsville.  The  central  depression  apparently  moved  northward  from 
latitude  26^  to  latitude  2dP,  and  thence  northeast  to  latitude  29^,  and  at  11  p.  m.  of 
the  17th  the  lowest  pressure  was  probably  29.50  or  .55,  and  situated  100  ndles  east- 
southeast  of  Galveston.  The  following  notes  were  reported  by  the  Signal  Service 
observer  at  Galveston:  "An  unusually  high  temperature  prevailed  for  several  days 
previous  t-o  the  cyclone  of  1875,  and  to  the  present  one.  On  the  15th  nothing  unusual 
was  noticed,  except  a  faint  lunar  halo  in  the  evening;  later  at  night  light,  fleecy, 
cirro-cumulus  clouds  came  up  from  the  south.  The  morning  of  the  16th  opened  with 
heavy,  fitful  showers  from  the  east,  lasting  at  first  but  a  quarter  of  a  minute^  but  soon 
increased  to  a  nearly  continuous  rain  from  the  northeast.  The  peculiarities  of  the 
clouds  were  closely  watched.  At  times  they  consisted  of  a  uniform  veil  of  stratus  or 
nimbus,  apparently  calm;  at  other  times  of  low  cumulo-stratus-like  scud,  moving 
rapidly  from  the  northeast;  through  rifts  in  the  latter  wa^  frecjinently  discernible  a 
higher  veil  of  stratus  or  cirro-stratus  also  apparently  calm.  This  upper  stratum  was 
occasionally  broken  in  places,  disclosing  spots  of  hazy  sky.  Increasing  northeasterly 
winds  and  heavy  rains  continued  throughout  the  day.  with  slowly  but  steadily  dimin- 
ishing pressure.  The  falling  barometer  would  not  nave  been  considered  worthy  of 
notice  but  for  the  northerly  winds  and  peculiarly  threatening  aspect  of  the  clouds. 
The  tide  was  also  rising  slowly,  and  the  Gulf  flecked  with  breakers  and  caps.  At  7.50 
p.  m.,  Washington  time,  the  display  of  cautionary  signals  was  ordered;  but  the  threat- 
ening weather  had  already  been  sufficient  to  warn  the  mariners,  all  of  whom  had  made 
themselves  as  secure  as  possible.  At  11  p.  m.,  Washington  time,  the  wind  had  increased 
to  24  miles;  and  about  1  a.  m.  of  the  17th,  on  learning  from  Indianola  that  a  velocity 
of  52  miles  was  prevailing  there,  the  following  series  of  observations  was  begun: 


Bate  and  hour. 


September  16, 11.30  p.  m. . 

16,  12  midnight 

17,  12.30  a.m.. 
17,  L00a.m.. 
17,  1.30  ft.  m. . 
17,  2.00  a.m.. 
17,  2.80  a.m.. 
17,  3.00  a.m.. 
17,  3.30  a.  m.. 
17,    4.00  a.m.. 


29.72 
29.70 
29.67 
29.68 
29.67 
29.65 
29.64 
29.63 
29.63 
29.61 


I 
I 


78 
76 
76 
76 
76 
76 
76 
76 
76 
76 


95 
100 
100 
100 
100 
100 
100 
100 
100 
100 


I 


NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 


I 


21 
19 
26 
22 
21 
21 
24 
20 
23 
20 


Weatlier. 


Light  rain. 
Light  rain. 
Light  rain. 
Heavy  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
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Date  and  honr. 


September  17, 
17, 
17, 
17, 
17. 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17. 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17. 
17, 
17, 
17, 
17, 
17. 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
17, 
18, 
18. 
18, 
18, 
18, 
18, 

18, 
18, 
18, 
18, 
18, 
18. 


4.30  a.  m.. 

5.00  a.  m. . 

6.30  a.  m.. 

6.0U  a.m.. 

6.30  a.m.. 

7.00  a.  m.. 

7.30  a.  m.. 

8.00  a.  m.. 

8.30  a.m.. 

0.00  a.  m. . 

9.30  a.  m. . 
10.00  a.  m.. 
10.30  a.  m.. 
11.00  a.  m.. 
11.80  a.  m.. 

12  noon 

12.30  p.  m.. 

1.00  p.  m.. 

1.30  p.  m.. 

2.00  p.m.. 

2.30  p.  m  . 

3.00  p.  m.. 

3.30  p.  m. . 

4.00  p.  m.. 

4.30  p.m.. 

5.00  p.  m.. 

5.30  p.  m.. 

O.'DOp.  m.. 

6.30  p.m.. 

7.00  p.  m.. 

7.30  p.  m.. 

8.00  p.  m. . 

9.30  p.  m.. 

9.00  p.  m.. 

9.30  p.  m.. 
10.00  p.  m . . 
10.30  p.  m.. 
11.00  p.  m.. 
11.30  D.  m.. 
12  mianlght 
12.30  a.  m.. 

1.00  a.  m.. 

1.30  a.  m. . 

2.00  a.  m. . 

2.30  a.m.. 

3.00  a.  m.. 

3.30  a.  m  . 

4.00  a.m.. 

4.30  a.m.. 

5.00  a.m.. 

5.30  a.  m. . 

6.00  a.m.. 


20.63 
20.61 
29.60 
29.61 
29.62 
29.60 
29.62 
29.61 
29.61 
29.60 
29.57 
29.56 
29.54 
29.53 
29.62 
29.49 
29.49 
29.48 
29.49 
29.49 
29.48 
29.50 
29.51 
29.50 
29.50 
29.53 
29.52 
29.52 
29.55 
29.57 
29.60 
29.62 
29.63 
29.65 
29.67 
29.66 
29.66 
29.68 
29.69 
29.60 
29.69 
29.68 
29.68 
29.69 
29.69 
29.71 
29.71 
29.78 
29.73 
29.75 
29.76 
29.77 


§ 
i 

H 


d 

& 


76 
76 
76 
76 
76 
76 
75 
78 
73 
73 
73 
73 
78 
73 
72 
72 
71 
71 
72 
72 
72 
72 
72 
72 
73 
73 
74 
74 
75 
75 
74 
74 
74 
74 
73 
73 
73 
73 
73 
72 
71 
71 
71 
71 
70 
70 
70 
70 
70 
69 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100* 

100 

100 

100 

100 

100 

100 

100 

100 

100 

90 

90 

90 

90 

85 

85 

85 

90 

90 

86 

90 

90 

90 

85 

81 

85 

90 

85 

80 

80 

84 

84 

79 

79 

79 

79 

79 

79 


NE. 

NE. 

NE. 
NE. 
NE. 
NK 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 

NE. 
NNE. 
NNE. 
NNE. 
NNE. 
NNE, 
NNE. 
NNE. 
NNE. 
NNE. 
NNE, 

N. 

N.  . 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 

N. 


§ 

S 

rM 
^ 


21 
24 
23 
24 
24 
21 
28 
27 
28 
30 
44 
40 
47 
39 
50 
41 
49 
53 
50 
44 
49 
43 
40 
44 
48 
48 
48 
SO 
46 
48 
50 
48 
48 
48 
48 
50 
50 
48 
44 
41 
46 
39 
43 
44 
44 
38 
39 
36 
37 
34 
35 
84 


Weather. 


Light  TBin. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Heavy  ndn. 
Light  rain.. 
Light  rain. 
Light  rain. 
Heavy  rain. 
Hea>'y  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Light  rain. 
Threateningi 
Light  rain. 
Light  rain. 
Light  nUn. 
Threatening. 
Threatening. 
Threatening. 
Cloudy. 
Clearing. 
Threatening. 
Light  rain. 
Light  rain. 
Light  rain. 
Threatening. 
Cloudy. 
Threatening. 
Threatening. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 


It  is  believed  that  the  anemometer  would  hare  registered  higherbut  for  the  presence 
of  a  large  building  on  the  north  side  of  this  office,  which  has  a  tendency  to  deflect  the 
(northerly)  winds  upwards  and  over  the  instrument.  The  only  evidence  of  atmospheric 
electricity  observed  durins  the  storm  consisted  of  a  single  faint  glare  of  light  at  2.35 
a.  m.  on  the  14th,  visible  lor  an  instant  in  the  northern  portion  of  the  heavens.  The 
damage  done  to  property  lu  Galveston  and  the  vicinity  is  estimated  at  about  $100,000. 
Total  rain-fall  during  storm,  8.76  inches.  Highest  velocity,  60  miles,  on  the  7th,  6.45 
p.  m.  Average  velocity  of  the  wind  38.8  miles  during  48^  hours.  The  log  of  the  steam- 
ship State  of  Texas  furnishes  no  additional  items. 

This  storm-center  passed  eastward  along  the  Louisiana  coast  to  the  mouth  of  tho 
Mississippi,  thence  eastward  through  the  Gulf  and  South  Atlantic  States,  until  it  was 
lost  to  our  view  on  the  2l8t  over  the  Gulf  stream.  The  observer  at  Indianola  reports 
as  follows :  15th,  tide  rose  3  feet.  16th,  strong  wind  and  very  high  tide  all  day ;  rain- 
showers  in  the  morning  and  afternoon ;  many  inhabitants  left  the  town  at  5  p.  m. 
I7th,  north  wind  all  day,  maximum  72  miles,  lowest  pressure  29.62,  at  4  a.  m. ;  tide 
had  risen  10  feet  6  inches,  and  then  fell  2  feet.  18th,  strong  north  wind ;  cloudless  day. 
Cautionary  signals  ordered  September  16, 7.50  p.  m.,  whereupon  every  one  left  the  city, 
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Trhicli  was  sabseqnently  flooded  with  the  high  tide.    No  great  amount  of  damage  re- 
ported. 

New  Orleans  rei>ort8  on  the  16th  li^ht  showers^  and  on  the  17th  heavy  showers,  with 
increasing  winds.  Cautionary  sienful  was  displayed  daring  the  whole  of  the  17th,  and 
vessels  remained  in  harbor.  On  the  18th  very  heavy  rain  and  wind  exceeding  25  miles 
per  hour  throughout  the  day.  Lowest  pressure,  !i29.40  inches,  occurred  on  the  18th, 
7  p.  m.  Heavy  gale  prevailed  from  the  18th,  9  p.  m.,  to  19th,  3  a.  m.  Maximum  wind 
velocity,  northeast,  ^  miles,  occurred  on  the  19th. 

The  observer  at  Mobile  reports  signal  displayed  during  the  whole  of  the  17th. 
Wind  exceeded  25  miles  per  hour  after  4.30  p.  m.  of  18th  and  up  to  11.15  a.  m.  of  19th. 
The  maximum  was  35  mues  at  9.15  a.  m.  The  barometer  was  lowest,  29.45,  at  7  a.  m. 
of  19th.    Very  heavy  rain  fell  from  12.30  a.  m.  of  18th  to  8  a.  m.  of  19th. 

The  observer  at  Montgomery,  Ala.,  reports  heavy  rain  and  north  to 'east  winds 
throughout  the  18th  and  19th.  On  the  18th  the  upper  stratum  of  clouds  moved  slowly 
from  the  southeast,  while  the  lower  stratum  of  scud  moved  rapidly  from  the  northeast. 
The  Black  Warrior  River  rose  63  feet.  The  loss  of  crops  was  very  heavy.  Key  West 
reports  high  seas  and  southwest  winds  on  the  19th. 

Tybee  Island  reports  the  cautionary  signal  ordered  up  7  p.  m.  of  18th.  Veiy  perfect 
solar  halo  visible  throughout  the  tlay.  Northeast  gale  began  at  3  a.  m.,  19th,  con- 
tinuing until  11  p.  m. ;  highest  velocity  38  miles.  On  the  20th,  light  showers  all  day, 
with  very  heavy  sea.  On  the  2l8t,  signal  ordered  down,  but  another  gale  set  in,  accom- 
panied by  intense  zigzag  lightning  and  culminating  in  a  velocity  of  60  miles  per  hour 
at  4  a.  m.  of  22d.  Severe  northeast  gales  continued  during  the  23d,  24th,  25th,  26th, 
and  27th.  No  vessels  were  able  to  go  out,  and  on  the  latter  date  sea  captains  reported 
a  hurricane  outside  of  harbor.    (8^  No.  XI.) 

The  steamship  Saragossa  left  Savannah  on  the  20th  for  Baltimore,  and  returning 
reached  Savannah  on  tne  30th.  Experienced  northeast  gales  during  the  entire  time, 
and  especially  on  the  20th  and  21st.  On  the  27th  to  29th,  off  Cape  Henry,  the  north- 
east winds  were  of  hurricane  violence.  The  gale  of  the  20th  and  2l8t  was  related  to 
the  storm  No.  Vj.  the  hurricane  of  the  27th  to  29th  accompanied  low  No.  XI. 

No.  VII. — While  the  preceding  storm  was  moving  eastward  through  the  Gulf  States, 
a  severe  storm  (No.  VII)  was  moving  northward  toward  Nova  Scotia,  somewhat  as 
shown  by  the  dotted  track  given  on  Chart  No.  I.  Its  nearest  approach  to  the  coast 
was  apparently  11  p.  m.  of  alst.  Of  its  previous  history,  the  only  report  that  has  as 
yet  come  to  hand  is  the  loss  of  the  brig  Harley  John,  in  latitude  30°  19',  longitude  56° 
45',  on  September  17,  during  a  hurricane  from  E.  veering  W. 

No.  VIII. — ^This  depression  appeared  in  Western  Dakota  at  7.35  a.  m.  of  2l8t,  where 
it  developed  rapidly  during  the  not  portion  of  the  day,  and  was  accompanied  by  high 
winds  in  the  northwest,  but  very  uttle  rain  or  cloud ;  it  therefore  died  away  after 
moving  slowly  southeastward  through  Minnesota  to  Wisconsin,  which  State  it  reached 
on  the  23d.  This  depression  appears  to  have  had  an  earlier  origin  in  the  region  between 
Kansas,  Neva<.la,  ana  Washington  Territory,  over  all  of  which  the  pressure  fell  during  the 
hottest  portion  of  the  20th.  The  deviations  from  normal  pressures  show  that  at  11  p.  m. 
of  the  20th  this  depression  covered  the  whole  of  our  Rocky  Mountain  stations,  and 
extended  northwestward  into  British  America.  On  the  21st,  11  p.  m..  the  greatest 
depression  was  in  Nebraska,  Dakota,  and  MinnesotA,  and  was  immediately  followed  by 
a  rapid  rise,  coming  in  from  the  nortn,  and  in  consequence  of  which  the  depression  died 
out  without  further  development. 

^  No.  IX. — ^The  western  part  of  area  of  low  barometer,  mentioned  in  the  previous  sec- 
tion, remained  in  the  Rocky  Mountain  region,  as  a  nucleus,  out  of  which  subsequently 
developed  the  present  area  No.  IX.   On  the  23d,  at  4.35  p.  m.,  this  area  Anally  advanced 
•  f^m  Colorado  northward,  and  on  the  24th  the  map  of  isobars  places  the  center  in 
Southwestern  Minnesota.    The  depression  disappeared  on  the  25th. 

No.  X. — During  the  25th  the  barometer  suddenly  fell  in  Montana  and  Idaho,  and  the 
depression  thus  initiated  was  on  the  26th,  7.35  a.  m.,  probably  central  in  Dakota, 
althouj^h  extending  south  westward  to  Colorado.  Although  accompanied  by  consider- 
able rain,  the  area  of  low  pressure  rapidly  filled  up,  and  on  the  27th  disappeared  over 
Lake  Superior. 

No.  XI. — ^This  storm  having  every  appearance  of  a  cyclone,  first  appeared  on  our 
tri-daily  maps  on  the  27th,  at  4.35  p.  m.,  east  of  Florida,  and  moving  slowly  northward* 
It  was  preceded  by  heavy  rain  and  northeast  to  southeast  gales  on  the  North  Caro- 
lina coast.  It  was  on  the  28th,  at  7.35  a.  m.,  soutJieast  of  Wilmington,  wnere  heavy 
rain  was  re^rted,  but  no  wind,  owing  to  its  sheltered  location.  The  barometer  had 
for  the  previous  week  been  highest  to  the  north  of  Cape  Hatteras,  and  northeast  winds, 
increasing  to  gales,  had  prevailed  along  the  South  Atlantic  coast  ever  since  the  disap- 
pearance of  low  barometer  No,  VI.  Owing  to  its  slow  progress  this  storm  was  very 
severely  felt  from  Cape  Lookout  to  Cape  Henry,  where  steady  northeast  gales  and  high 
seas  continued.  On  the  21st  a  cyclone  was  reported  at  Saint  Vincent  and  Grenada 
(about  8^  of  longitude  east  of  Cuiiftcoa),  which,  therefore,  apparently  extends  the  path 
of  this  cyclone  back  into  the  Atlantic  Ocean.    The  United  States  steamer  Frolic  reports 
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experiencing  a  hnrricane  on  the  22d  and  23d  on  the  routes  between  Cnracoa,  Venezuela 
(latitude  12"  N.,  longitude  69°  W.),  and  Porto  Rico.  The  storm-center  was  probably 
then  moving  northwest  and  must  be  identical  with  the  present  No.  XL  On  the  24th 
the  observers  at  Kingston  and  Santiago  de  Cuba  reported  every  appearance  of  a  hurri- 
cane at  a  distance  to  the  northeast. 

No.  XIL — ^An  area  of  low  barometer  appears  on  the  98thy  at  11  p.  m.,  in  Western 
Dakota.  On  the  29th  it  moved  eastward  to  Minnesota,  and  on  the  30th  extended  in  a 
Ions  oval  from  Iowa  northeastward.  It  was  accompanied  by  little  or  no  rain,  and  its 
high  winds  died  away  as  the  depression  filled  up  and  disappeared. 

Ko.  XIII. — ^This  cyclone  existed  in  the  Caribbean  Sea  on  the  27th,  and  will  be  de- 
scribed in  the  October  Review. 

Storms  at  sea. — The  following  notes  have  come  to  hand  relative  to  storms  experienced 
at  sea :  2d,  latitude  40o  W  N.,  longitude  70°  42'  W.,  heavy  SW.  sauall :  7th,  hurri- 
cane passea  north  of  Saint  Thomas ;  a  gale  off  Kent  Island  Flats,  Md. ;  9th,  latitude 
490  34'  N.,  longitude  37°  38'  W.,  NW.  gale;  10th,  latitude  49°  50'  N.,  longitude  38° 
43'  W.,  strong  gale,  NE.  to  W.  by  N.,  high  NW.  sea;  latitude  47°  20'  N.,  longitude 
370  21'  W.,  strong  gale,  NNW.  to  NNE.,  head  sea;  latitude  48°  11',  longitude  44° 
14',  NNW.  gale;  lltb,  latitude  49°  34'  N.,  longitude  24°  33',  WNW.  gale;  11th, 
off  Rough  and  Ready,  Cal.,  strong  northwest  gale ;  12th,  latitude  49°  18'  N.,  longitude 
18^  39'  W.,  fresh  W.  gale,  heavy  squalls,  and  thick  rain ;  latitude  49°  44'  N»,  longitude 
0°  54'  W.,  fresh  S.  WT  gale ;  13th,  latitude  49°  32'  N..  longitude  39°  10'  W.,  strong  W. 

Sale,  very  high  sea ;  latitude  47°  25'  N.,  longitude  37°  42' W.,  hard  gale  and  high  sea ; 
ititude  49°  18'  N.,  longitude  22°  19'  W.,  ft^sh  NNW.  gale;  latitude  50°  18'  N.,  longi- 
tude 13028' W.,  fresh  SW.  gale;  Mabow,  C.  B.,  gale  during  night;  14th,  latitude 
46°  09'  N.,  longitude  46°  18'  W.^trong  W.  gale,  very  high  sea;  latitude  51°  24'  N., 
longitude  14°  47'  W.,  fresh  SW.  to  NW.  gales;  latitude  50°  06'  N.,  longitude  28^ 
39' W.,  SW.  storms,  high  sea ;  14th  and  15th,  latitude  44° N.,  longitude  54°  W.,  gale; 
17th,  latitude  49°  29'  N.,  longitude  33°  12'  W.,  strong  SW.  gale ;  16th  and  17th.  mid- 
nicht,  about  latitude  26°  0'  N.,  longitude  64°  30'  W.,  hnrricane ;  17th,  30°  19'  N.,  longi- 
tude 56°  45'  W.,  hurricane  from  £.  veering  to  W.,  with  terrific  sea,  lasting  24  hours 
and  moderating  to  SW. ;  17th,  steamship  State  of  Texas,  latitude  27°  50'  N.,  longitude 
89°  56'  W.,  freSi  SW.  gales  and  heavy  seas ;  18th,  2  a.  m.,  steamship  State  of  Texas 
encountered  gale  360  miles  from  Galveston ;  noon,  latitude  27°  53'  N.,  longitude  91° 
10'  W.,  heavy  SW.  gales  and  seas ;  4  p.  m.,  wind  hauled  to  north.  On  the  19th,  low- 
est barometer  was  i».65,  about  160  miles  SE.  of  Galveston ;  18th  and  19th,  about  lati- 
tude 2G°  0'  N.,  longitude  64°  30'  W.,  hurricane  from  SW. ;  19th,  latitude  49°  09'  N., 
longitude  31°  04'  W.,  SW.  storm;  20th,  brig  Woodcock,  at  Halifax,  N.  S.,  September 
23,  from  Inagua,  reports :  20th,  midnight,  on  northern  edge  of  Gulf  Stream,  severe 
ENE.  gale  veering  to  NW.,  lasting  48  hours;  latitude  33°  N.,  longitude  50°  W.,  heavy 
SSW.  gale,  lasting  24  hours;  21st,  Northwest  Shoals,  off  coast  of  Massachusetts,  north- 
erly gale;  off  Whitehaven.  N.  S.,  gale ;  Saint  Paul's  Island,  C.  B.,  perfect  hurricane, 
lasting  15  hours ;  Straits  or  I^lorida,  violent  gale ;  22d,  Barbadoes  and  Saint  Vincent^ 
NE.  storms  and  hurricane ;  steamer  Alhambra,  from  Charlottetown  to  Halifax,  Sep- 
tember 23,  off  Nova  Scotia,  severe  storm,  steward  wa^ed  overboard,  boats  smashed, 
also  on  the  22d,  latitude  40°  22'  N.,  longitude  70°  52'  W.,  fresh  NNW.  gale ;  latitude 
41^  21'  N.  longitude  66°  16'  W.,  fresh  NNW.  gale ;  latitude  40°  20'  N..  longitude  70° 
50'  W..  heavy  NW.  gales  and  sea;  23d,  latitude  43°  13'  N.,  longitude  57°  08'  W.,  heavy 
W.  gale ;  latitude  42°  15'  N.,  longitude  58°  19'  W.,  fresh  W.  to  NW.  gale ;  latitude  49° 
19'  N.,  longitude  42°  08'  W.,  heavy  SSW.  gale ;  23d  and  24th,  latitude  36°  59'  N.,  lon^- 
tude  74°  50'.  heavy  NE.  gale ;  24th,  Mount  Hope  Bay,  R.  I.,  gale ;  latitude  46°  48'  N., 
longitude  39°  49'  W. ,  freSi  E.  gale ;  25th,  latitude  45°  38'  N.,  longitude  41°  56'  W.,  sever© 
N.  gale,  lasting  27  hours;  latitude  49°  N.,  longitude  17°  W.,  heavy  gale ;  26th,  latitude  ^ 
45°  36'  N..  longitude  50°  35'  W.,  fresh  NE.  gale;  28th,  off  Hog  &land,  heavy  ESE. 
gale ;  29tn,  off  Cape  Hatteras,  cyclone  from  NE. 

TBMPBRATUSS  OF  THS  AIB. 

In  general, — The  general  distribution  of  the  temjperature  of  the  air  is  shown  by  the 
isotherms  on  chart  No.  II.  The  table  of  comparative  temperatures,  in  the  left-hand 
comer  of  same  chart,  shows  the  temperature  of  the  month  to  have  been  higher  than 
usual  over  the  whole  country,  excepting  in  the  mountainous  region  of  Utah,  Colorado, 
and  New  Mexico.  The  excess  is  greatest  in  the  Northwest  and  Upper  LaKe  region ; 
somewhat  less  over  the  Lower  Lakes  and  New  England,  and  still  less  along  the  Mid- 
dle and  South  Atlantic  States,  while  in  the  Gulf  States,  Tennessee,  and  Ohio  YaUey 
it  is  only  about  half  a  degree  above  the  normal ;  as  is  also  the  case  on  the  Pacific  coast. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows :  Mount  Washington, 
42°.4;  Pike's  Peak,  30o.9. 

Maximum  and  minimum  temperatures. — ^Maximum  temperatare  at  Signal-Service  st^b- 
tions,  above  95°,  are  reported  as  follows :  96°  at  Savannah,  Jacksonville,  Vicksburg, 
Indianola,  Boeme,  Castroville ;  97°  at  Montgomery,  Salinas  City,  Cal. ;  98°  at  Shreve- 
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gort,  Fort  Sill,  Sacramento ;  99°,  Deuison,  Fort  Griffin ;  100°,  Brackettrille,  Corsicana, 
an  Antonio,  Campo;  lOlo,  Cambridge,  Visalia;  1029,  Eagle  Pass;  103o,  Laredo;  104^, 
PhflBnix,  Uvalde;  lOe^  Red  Bluff;  107°,  Maricopa  Wells ;  108°,  Fresno,  Wickenburg; 
112°,  Fort  Yuma.  From  stations  other  than  those  of  the  Si^al  Service,  maximum 
temperatures  have  also  been  reported  as  follows:  96°,  Fort  Hayes,  Kan.,  Hennepin, 
111. ;  98°,  Clarksville,  Tex. ;  99°.  Baton  Rouge.  La. ;  Fort  Richardson,  Tex. ;  Camp 
Sheridan.  Neb. ;  100°.  Fort  l^cPherson,  Neb. ;  101°,  Fort  McKavett,  Tex. ;  102°,  Fort 
Rice,  Dak. ;  Fort  Griffin,  Tex. ;  Fort  Clark,  Tex. 

Minimum  temperatures  below  35°:  34°,  Breckenridge,  Minn.,  Umatilla;  33°,  Bis- 
marck and  Lower  Brul^  Agency,  Dak. ;  Hayes'  City,  Kan. ;  32°,  Winnemucca,  Neb. ; 
Woodstock,  Vt. ;  30°,  Fort  Abercrombie,  Dak. ;  Pembina ;  29°,  Fort  Randall.  Dak. ; 
Orono,  Me. ;  28°,  Nile,  N.  Y. ;  27°,  Cheyenne,  Wyo.;  Sydney  Barracks,  Neb. ;  26°,  Sum- 
mit, Col. ;  25°,  Neillsville,  Wis. ;  23°,  Fort  Pembina,  Dak. ;  21°,  Coalville,  Utah ;  20°, 
Mount  Washington,  N.  H. ;  11°,  Pike's  Peak,  Col. 

The  maximum  temperatures  of  the  month  may  be  divided  into  three  periods,  the 
first  of  which  occurred  from  the  Ist  to  3d  in  the  West  Gulf,  South  and  Middle  Atlantic 
States ;  the  second  firom  the  10th  to  16th  gradually  extending  from  Colorado,  Nebraska, 
and  Minnesota  over  the  Mississippi  Valley  as  far  south  as  Alabama,  and  thence  over 
the  Lake  region.  New  York,  and  New  England ;  and  the  third,  on  the  30th,  extending 
frv>m  Lakes  Michigan  and  Huron  southward  to  the  Ohio  Valley. 

The  minimum  temperatures  occurred,  almost  without  exception,  from  the  17th  to 
the  23d,  attending  the  advance  of  area  of  high  pressure  No.  Ill,  first  from  Utah  to 
Iowa  and  northward,  gradually  extending  thence  to  the  Atlantic  coast. 

Bangea  of  temperatures. — The  large  montnly  or  diurnal  ranges  have  been,  respectively, 
as  follows :  Bismarck,  monthly,  49° ;  diurnal,  46° ;  Pembina,  59°  and  47° ;  Brecken- 
ridge, 58°  and  44° ;  Winnemucca,  57°  and  50° ;  Umatilla,  61°  and  39° ;  Campo,  69° 
and  56°  ;  Fort  Griffin,  49°  and  44°  ;  Cheyenne,  56°  and  43° ;  North  Platt«,  55°  and  45° ; 
Denver,  55°  and  45° ;  Visalia,  55°  and  42° ;  Red  Bluff,  54°  and  36° ;  Marquette,  52° 
and  35° ;  Saint  Paul,  52°  and  32° ;  Yankton,  51°  and  42°.  The  least  monthly  and  di- 
urnal ranges  have  been,  respectively,  as  follows:  Cape  Hatteras,  monthly,  20° :  diur- 
nal, 11°  ;  Saint  Mark's,  27°  and  22°  ;  New  Orleans,  29°  and  15° ;  Charleston,  29°  and 
17°  ;  Jacksonville,  29°  and  27° ;  Punta  Rassa,  20°  and  17°  ;  Key  West,  22°  and  13°  ; 
Cape  Henry,  22°  and  1°. 

Proeta  were  experienced  as  follows :  From  the  1st  to  the  4th,  in  Iowa,  Wisconsin, 
Illinois,  Indiana,  Michigan,  Ohio,  New  York,  and  on  Mount  Washington ;  on  the  5th 
and  6th,  near  Lake  Superior ;  on  the  7th  and  8th,  on  Mount  Washington  and  in  north- 
em  Maine ;  on  the  8th  and  9th,  Utah  and  Colorado.  From  the  17tu  to  23d,  the  first 
general  extensive  frost  of  the  season  was  experienced,  being  felt  first  in  Utah  and 
Colorado,  and  extending  thence  eastward  over  the  entire  country  north  of  the  thirty- 
seventh  degree  of  latitude  to  the  Middle  Atlantic  and  New  England  coast.  Slight 
damage  was  reported  to  vegetation  in  Colorado,  Dakota,  Indiana,  Iowa,  Massachu- 
setts, w  isconsin. 

Ice  was  reported  on  the  Ist  and  2d  at  Detroit ;  from  the  8th  to  the  10th  at  Coalville, 
Utah ;  17th,  Virginia  City,  one-eighth  of  an  inch  thick ;  on  the  18th,  one-sixteenth  of 
an  inch  at  Cresco,  Iowa,  and  Embarrass,  Wis. ;  on  the  22d,  ice  at  Strafford,  Yt. 

PRECIPITATION. 

In  general, — ^The  general  distribution  of  rain  for  the  month  is  shown  on  Chart  No. 
III.  The  table  in  the  lower  left-hand  comer  gives  the  average  precipiitation  in  the 
various  districts.  This  table  shows  a  large  excess  in  the  unlf.  South  and  Middle 
Atlantic  coast  States,  and  in  Tennessee  and  Minnesota,  and  deficiencies  from  New  Eng- 
land westward  over  the  Lake  region  and  Ohio  Valley  to  the  Upper  Mississippi  and 
Missouri  Valleys.  This  is  almost  the  reverse  of  the  report  for  August,  and  is  due 
mostly  to  the  heavy  rain-falls  attending  the  storms  Nos.  II,  VI,  and  XI,  shown  on 
Chart  No.  I.  As  was  the  case  in  August,  considerably  over  the  average  amount  has 
also  fallen  this  month  in  Oregon,  whue  in  California  no  rain  has  been  reported. 

Special  heavy  raine, — ^The  following  are  the  most  notable  cases  of  heavy  rains  that  have 
been  reported:  1st— Wilmington,  N.  C.  (1st  and  2<1),  5.02  inches;  Jacksonville,  Fla., 
2.00  inches :  Anna,  111.,  2.62  inches ;  Brownsville,  Mo.,  2.25.  2d— Cheyenne,  Wyo.,  1.07 
inches ;  Melissa,  Tex.  (2d  to  4th),  3.00  inches ;  Coleman  City,  Tex.,  2.45  inches  j  Concho, 
Tex.,  1.34  inches.  3d--Shreveport,  La.  (3<l,  4tn,  and  5th).  8.59  inches ;  6  inches  in  8hours 
on  the  4th;  Fort  Griffin  (3d  and  4th),  2.51  inches;  Cambridge,  Tex.  (3d  and  4th),  2.12 
inches.  4th — Fayette,  Miss.,  2.10  inches ;  Coleman  City,  Tex.,  Miss.,  1.79  inches ;  Stock- 
ton, Tex.,  1.94  inches ;  Concho, Tex.  (4th  and  5th),  2.02  inches.  5th— Pilot  Point,  Tex., 
3.87  inches;  Boeme,  Tex.,  1.84 inches;  Coleman  City,  Tex., 2.16 inches.  6th — Galveston, 
Tex.,  4.83  inches;  Indianola,  Tex.,  1.^  inches;  Green  Spring,  Ala.,  2.08  inches;  Mil- 
ford,  Del.  (6th  to  8th),  5.70  inches;  Dover,  Del.  (6th  to  8th),  3.80  inches:  Vineland, 
N.  J.  (6th  to  8th),  3.71  inches;  Reading,  Pa.  (6th  to  8th),  3.34  inches.  7th— Atlantic 
City,  N.  J.  (7th  and  8th),  2.00  inches;  Norfolk,  Va.,  2.24  inches;  Sandy  Hook,  N.  J., 
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1.63  inches;  Cape  May,  N.  J.  (7th  and  8th),  4.71  inches;  Bamegat,  N.  J.,  1.74  inches; 
Cape  LookoQt.  N.  C,  1.87  inches.  8th — Camhridge,  Tex.,  1.01  inches;  North  Platte, 
Nebr.,  2.52  inches;  Mount  Ida,  Ark.  (8th  and  9th),  4.00  inches;  Fort  Wayne,  Ind.  (Sth 
and  9th ),  3.50  inches ;  Norfolk,  Neb.  (8th  and  9th),  1.96  inches ;  Nile,  N.  Y. ,  1.70  inches ; 
AccotinK,  Va.,  2.10  inches.  9th — ^Leavenworth,  Kans.,  1.24  inches;  Green  Spring,  Ala. 
(9th  and  10th),  2.23  inches:  Quitman,  Ga.,  2.02  inches;  Kansas  City,  Mo.,  2.28  inches; 
Saint  Joseph,  Mo.,  4.80  inches;  Lexingt<on,  Mo.,  1,80  inches.  10th — Knoxville,  Tenn., 
2.27  inches ;  Savannah,  Ga.  (10th  and  11th), 2.00  inches ;  Baton  Rouge,  La.,  4.85 inches; 
11th— Wihuington,  N.  C,  2.00  inches;  Brackettville,  Tex.,  1.42  inches.  12th— Wil- 
mington, N.  C,  3.05  inches;  Accotink,  Va.,  2.50  inches.  13th — Charleston,  S.  C, 3.00 
inches — ^2.00  inches  in  30  minutes;  Keokuk,  Iowa,  1.58  inches.  14th — Savannah,  Ga., 
2.21  inches;  Fort  Sill,  Ind.  T.,  1.19  inches;  Fort  Snelling,  Minn.,  1.74  inches.  16th— 
Norfolk,  Va.,  2.15  inches  in  3  hours;  San  Antonio,  Tex.,  1.76 inches.  16th — Galveston, 
Tex.  (16th  and  17th),  8.70  inches.  17th— Knoxville,  Tenn.,  1.81  inches;  Nashville, 
Tenn.,  2.93  inches;  Fort  Sill,  Ind.  T.,  2.08  inches;  Baton  Rouge,  La.  (17th,  18th,  and 
19th),  12.45  inches;  South  Orange,  N.  J.,  1.68 inches;  Brookhaven,  Miss.  (17th  to 20th), 
7.30  inches  in  56  hours.  18th— Mobile,  Ala.  (18th  and  19th),  8.07  inches;  6.75  in  10 
hours;  New  Orleans,  La.  (18th  and  19th),  8.40  inches;  Carlo wville,  Ala.  (18th,  19th, 
and  20th).  10.42  inches;  Green  Spring,  Ala.  (18th  to  20th),  8.20  inches;  Fayette,  Miss. 
(18th  and  19th),  6.20  inches.  19th— Saint  Marks,  Fla.,  2.26  inches.  20th— Tybee 
Island,  Ga.,  2.61  inches;  Cape  Hatteras,  N.  C,  3.10  inches;  Cape  Henry,  Va.,  2.31 
inches;  Kittyhawk,  N.  C.,  2.65  inches.  23d— Tybee  Island,  Ga.,  2.20  inches.  25th— 
SmithviUe,  N.  C,  2.33  inches;  North  Platte,  Nebr.,  1.93  inches.  26th— Peoria,  111.,  2.01 
inches;  27th— Wilmington,  N.  C.,3.98  inches;  Smith ville,  N.  C.  (27th  and  28th),  3J>5 
inches;  Greenville,  N.  C.  (27th  to  29th),  8.30  inches;  Chattanooga,  Tenn.,  2.75  inches. 
28th— Norfolk.  Va.,  2.07 inches;  Wilmington,  N.  C,  2.83  inches;  Cape  Hatteras,  N.  C. 
(28th  and  29th)  8.13  inches;  Weldon.  N.  C,  2.06  inches:  Capeville,  Va.,  2.00  inches; 
Cape  Lookout,  N.  C.  (27th,  28th,  and  29th)  8.96;  Cape  Henry,  Va.  (28th  and  29th), 
3.54  inches;  Kittyhawk,  N.  C.  (28th  and  29th),  7.25  inches. 

Small  monthly  rain-falls, — ^The  following  stations  report  small  monthly  rain-falls; 
San  Francisco,  Red  Bluff,  Sacramento,  Visalia,  Fresno,  Salinas  City,  Los  Angeles,  San 
Diego,  and  Campo,  in  California;  Winnemucca,  in  Nevada j  and  Yuma,  Ariz.,  report  no 
rain-fall;  Umatilla,  Oreg.,  0.59  inches;  Denver,  Colo., 0.38  inches;  Bismarck,  Dak.,  0.11 
inches ;  Dubuque,  Iowa,  0.67  inches ;  Port  Huron,  Mich.,  0.28  inches ;  Port  Stanley,  Port 
Dover,  and  Toronto, Canada,  respectively,  0.58, 0.98,  and  0.42  inches:  throughout  Ma*- 
sachusetts  and  Rhode  Island  the  rain-fall  avera-ged  only  about  half  an  inch;  and  in 
Texas,  Brownsville  reports  0.69;  Rio  Grande,  0.10;  Laredo,  0.59;  Castro  ville,  0.02; 
and  Mason,  0.29. 

Large  monthly  rain-falU, — ^Monthly  rain-falls  of  7  inches  or  more  are  reported  as  fol- 
lows: Galveston  and  Coleman  City,  Tex.,  respectively,  13.85  and  7.08  inches;  Shreve- 
port.  Baton  Rouge,  and  New  Orleans,  La.,  respectively,  9.93,  18.42,  and  13.21  inches; 
Payette,  Miss.,  11.20  inches;  Green  Spring,  Carlowville,  and  Mobile,  Ala.,  respectively, 
14.11,12.43,  and  12.62  inches;  Mayport,  Fla.,  8.30  inches;  Savannah  and  Thatcher's 
Island,  Ga., respectively,  8.92  and  11.24  inches;  in  North  Carolina,  Wilmington  reports 
20.10  inches;  Smithville,  11.9  inches;  Cape  Lookout,  16.32  inches:  Cape  Hatteras, 
15.41  inches;  Kittyhawk,  13.39  inches;  Goldsboro^  16.70  inches;  Weldon, 8.08;  and 
Greenville,  16.46  inches ;  Norfolk.  Cap©  Henry,  Fort  Monroe,  and  Hampton,  Va.,  respect- 
ively, U.90, 10.04, 8.14,  and  7.53  inches;  Cape  May,  N.  J., 7.22  inches. 

Droughts, — Extensive  droughts  have  prevailed  during  the  month  over  New  England 
and  Eastern  New  York.  Indiana,  Ohio,  southern  portions  of  Michigan,  Wisconsin, 
Eastern  Iowa,  and  nortnern  portion  of  Illinois,  and  numerous  reports  of  dry  springs 
and  injury  to  vegetation  have  been  received  from  those  districts. 

Floods. — Destructive  floods  attended  the  storm  No.  VI,  on  chart  No.  I,  at  Indianola, 
from  the  14th  to  the  17th;  at  Galveston,  on  the  17th  and  18tli;  at  New  Orleans,  on 
the  18th;  and  the  19th  and  20th,  in  the  valleys  of  the  Black  Warrior  and  Alabama 
Rivers,  Alabama.  In  the  last-named  districts  the  crops  of  cotton,  com,  and  fodder 
were  entirely  swept  away.    It  is  estimated  that  30,000  bales  of  cotton  were  destroyed. 

Hail, — Hail  has  been  reported  as  follows :  1st,  Pike's  Peak,  Colo.  2d,  Adams*,  N.  Y. ; 
Pike's  Peak,  Colo.  4th,  Lower  Brul6  Agency,  Dak. :  Fort  Union,  N.  Nex. ;  Pike's  Peak, 
Colo.  5th,  four  miles  northeast  of  Fort  Union,  N.  Mex.  (severe).  14th,  Portland,  Oreg. 
15th,  Fort  Pembina,  Dak.,  and  Virginia  City,  Mont.  19th,  Wytheville,  Va. ;  Alpena, 
Mich.  21st,  Gardiner,  Me. ;  Somerset,  Mass. ;  Fort  Wingate,  N.  Mex.  23d,  Camp  Brown, 
Wyo.  25th,  Emerson  and  North  Platte,  Nebr.  27th,  Breokenridge,  Minn.  30th,  Mar- 
quette, Mich. 

Snow, — On  the  7th,  12th,  and  27th  snoAv-squalls  were  reported  at  Virginia  City,  Mont., 
and  on  the  12th  at  Austin,  Eureka,  and  other  places  in  Nevada.  At  Summit,  Colo.,  11^ 
inches  of  snow  fell  in  six  days,  and  snow  was  also  reported  on  Pike's  Peak  on  seven 
days,  but  had  all  melted  before  the  end  of  month.  On  the  14th  snow  fell  on  Baldy 
Mountain,  N.  Mex.,  on  the  3d  the  first  snow-fall  of  the  season  occurred  on  Mount  Wash- 
ington, N.  H.,  and  on  the  2lBt  a  furious  snow-storm  occurred  there. 
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Bainy  days. — ^The  nnmber  of  days  on  which  rain  hafl  fallen,  as  recorded  by  signal- 
eervice  observers;  ranges  as  follows:  New  England,  3  to  12;  Middle  Atlantic  Stat'e8,4 
to  19;  South  Atlantic  States.  5  to  19;  East  Gulf  States,  14  to  15;  West  Gulf  States,  6 
to  14;  Tennessee  and  Ohio  Valley,?  to  13;  Missouri  Valley, 5  to  8;  Upper  Mississippi 
Valley,  6  to  11;  Upper  Lake  region,  8  to  14;  Lower  Lake  region,  8  to  13;  Rocky 
Mountain  stations,  0  to  13;  California,  0;  Oregon,  11. 

Cloudy  days. — ^The  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows:  New  England,  0  to  7;  Middle 
Atlantic  States,  0  to  16;  South  Atlantic  States,  4  to  16 ;  East  Gulf  States,  7  to  13 ;  West 
Gulf  States,  3  to  8;  Tennessee  and  Ohio  Valley,  1  to  9 ;  Lower  Missouri  Valley,  0  to  7 ; 
Upper  Mississippi  Valley,  1  to  8;  Lake  region,  0  to  12;  Rocky  Mountain  stations,  0  to 
5;  California,  0  to  4. 

RELATIVE   HXJMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows:  New  En- 
gland, 67  to  81 ;  Middle  Atlantic  States,  67  to  81 ;  South  Atlantic  States,  71  to  82;  East 
Gulf  States,  71  to  82:  West  Gulf  States,  65  to  76;  Tennessee  and  Ohio  Valley,  66  to  78; 
Lower  Missouri  Valley,  65  to  69;  Upper  Mississippi  Valley,  65  to  67 ;  Upper  Lakes,  61 
to  74 ;  Lower  Lakes,  68  to  75 ;  California,  43  to  71 ;  Oregon,  48  to  76. 

Hie;h  stations  not  corrected  for  elevation  report  as  follows :  Pike's  Peak.  61 ;  Mount  * 
Washington,  72;  North  Platte,  53;  Cheyenne,  42;  Denver,  36;  Santa  F<5, 34;  Salt  Lake 
City,  31. 

WINDS. 

In  general, — ^The  prevailing  winds  at  signal-service  stations  arc  shown  by  arrows  on 
chart  No.  II,  from  which  it  will  be  seen  that  the  winds  were  northeasterly  from  Vir- 
ginia ;  southeastward  to  Florida ;  east  along  the  immediate  East  Gulf  coast ;  south  and 
southeast  from  Texas  northward  to  Minnesota ;  south  or  southwest  in  the  Lake  region ; 
southwest  along  the  New  England  coast,  and  from  southwest  to  southeast  in  the  Mid- 
dle Atlantic  States. 

Total  movements. — ^The  largest  total  movements  have  been  as  follows :  Stockton,  Tex., 
15,789  miles;  Pike's  Peak,  13,471  nules;  Cape  Lookout,  11,648;  Kittvhaw.k,  11,064;  Cape 
Hatteras,  9,625;  Cape  Henry, 9,542;  Tybee  Island,  9,513:  North  Platte, 9,510 ;  Dodge 
City, 9,064.  The  smallest  movements  have  been  as  follows:  Salt  Lake  City4l,5SS; 
Lynchburg,  1,810;  VisaUa,  1,879;  Nashville,  1,950;  Indianapolis,  2,752;  Cincinnati, 
2,858 ;  Knoxville,  2,971 ;  Portland,  Oreg. ,  2,852. 

The  highest  veiocitieSf  in  miles  per  hour,  have  been  as  follows :  3d,  Mount  Washington, 
N.  W. , 60 ;  7th, North  Platte,  W. , 72,  and  Bamegat,  E. , 60;  8th,  Dodge  City, N.  W. ,  50 ; 
14th,  La  Crosse,  N.  W.,60;  16th  and  21st,  Pike's  Peak,  W.,  56;  17th,  Galveston, N.  E., 
60,  and  Indianola,  S.,  72;  18th,  New  Orleans,  N.  E.,39;  19th,  Mobile,  S.E.,  35;  21st, 
Mount  Washington,  N.W.,  72;  22d,  Bismarck,  N.,  72,  and  Tybee  Island,  N.E.,  60;  27th, 
Cape  Lookout,  S.  E.,  78;  28th,  Cape  Hatteras,  N.  E.,  48,  and  Cape  Lookout,  S.,  80;  29th, 
Cape  Lookout,  N.  E.,  86;  30th,  Bismarck, ,  72. 

Local  storms  J  tornadoes  f  ^c,  have  been  reported  as  follows  (unless  specially  noted, 
it  is  understood  that  the  following  list  of  high  winds  includes  only  local  storms, 
and  not  such  gales  as  prevailed  simultaneously  over  a  large  region) :  1st,  Maysville, 
K^.,  a  tornado  of  terrino  violence  and  short  duration,  unrooting  buildings  and  dam- 
aging shipping  to  a  considerable  extent.  2d,  Coleman  City,  Tex.,  violent  storm,  with 
heavy  rain.  3d,  Yuma,  Ariz.,  terrific  sand-storm,  during  which  a  large  whirlwind 
passed  up  north  side  of  Colorado  River.  5th,  heavy  rain  and  wind-storm  at  New  Or- 
leans, doing  considerable  damage  to  shipping  on  north  side  ot  river.  11th,  Coleman 
City,  Tex. ,  sand-storm,  estimated  velocity  of  wind  40  miles  per  hour.  12th,  Colorado 
Desert,  Cal.,  during  a  heavy  thunder-storm  between  Pilot  Knob  aiid  Cactus  a  water- 
spout burst,  destroying  400  feet  of  railroad  track.  14th,  La  Crosse  Wis. ,  northwest 
gale,  doing  damage  to  buildings. 

VKRIFICATIONS. 

I 

Indications. — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  the  succeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.4  per  cent.,  and  of  verifications  of  85.5  per  cent.  The  percentages  of 
verifications  for  the  four  elements  have  been:  Weather,  88.6;  wind,  83.7;  temperature, 
88.5;  barometer,  81.0.  The  percentages  of  verifications  by  geographical  districts  have 
been:  New  England,  83.0;  Middle  Atlantic  States, 85.5;  South  Atlantic  States, 86.7; 
East  Gulf  States,  84.2;  West  Gulf  States,  87.2 ;  Lower  Lake  region,  66.2;  Upper  Lake 
Fe^on,85.9;  Tennessee  and  Ohio  Valley,  83.1;  Upper  Mississippi  Valley,  ^.0 ;  Lower 
Missouri  Valley,  85.0.  Of  the  3,588  predictions  that  have  been  made,  116,  or  3.1  per 
cent.,  are  considered  to  have  entirely  failed ;  109,  or  3.0  per  cent.,  were  one-fourth  veri- 
fi\3d ;  422,  or  11.8  per  cent.,  were  half  verified ;  44E4,  or  12.4  per  cent.,  were  three-fourths 
verified;  2,497,  or  69.6  per  cent.,  were  fully  verified,  so  far  as  can  be  Judged  from  our 
weather  maps. 
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Cautionary  signals. — Daring  the  past  month  163  cautionary  siffnaU  have  been  dis- 
played at  47  stations  on  the  Galf  and  Atlantic  coasts,  and  on  the  lakes,  of  which  94,  or 
56  per  cent.,  were  reported  verified  within  100  miles  of  the  station.  Thirty-one  cases 
of  high  winds,  where  no  signals  were  displayed,  have  also  been  reported  from  these 
stations. 

NAYIGATION. 

Stages  of  water  in  rivers, — In  the  table,  on  Chart  No.  HI,  are  ^ven  the  highest  and 
lowest  readings  on  the  river  gauges  for  the  month,  from  which  it  will  be  seen  that  the 
central  Mississippi  fell  from  the  middle  of  the  month  steadily  to  the  end,  the  fall  at 
Saint  Louis  and  keokuk  being  about  4  feet.  Similarly  the  Missouri  also  fell  through- 
out the  month  by  about  1  foot  at  Tankton  and  2  feet  6  inches  at  Leavenworth.  The 
water  has  been  at  some  stations  remarkably  low. 

Low  water f  detrimental  to  navigation,  has  been  reported  as  follows :  Mississippi,  16th, 
Keokuk,  Iowa,  river  low,  delaying  light-draught  boats.  22d,  river  still-  falling ;  canal 
closed.  Reports  of  low  water  at  Saint  Louis  and  Alton.  30th,  Shreveport,  steady  fall 
in  river  during  month ;  navigation  obstructed.  Reports  of  low  water  also  come  infrom 
the  Ohio  at  Evansville  and  Louisville. 

Special  phenomena, — On  the  21st,  Just  before  daybreak,  a  wave  2  feet  high,  similar 
to  tne  earthquake  waves  in  the  Atlantic  and  Pacific  Oceans,  swept  across  Lalce  Saint 
Clair  from  west  to  east.  On  the  24th,  at  Marquette,  Mich.,  between  10  a.  m.  and 3  p.  m., 
the  wind  being  light  from  the  S.  E.,  the  wat«r  in  the  lake  fell  15  inches. 

TEMPERATUBB  OF  WATER. 

In  general, — The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
in  the  table  on  Chart  No.  III. 

Maximum  and  minimum  temperatures. — ^The  highest  maxima  have  been  90^  at  Galves- 
ton, 88^  at  Wilmington,  86°  at  Mobile  and  Augusta,  85°  at  Montgomery,  84°  at  Charles- 
ton and  Savannah ;  ana  lowest  minima  have  been,  45°  at  Duluth,  46°  at  Eastport,  55° 
at  Portland,  Me.,  56°  at  Marquette,  58°  at  Alpena  and  Escanaba,  59°  at  San  Francisco. 

Ranges  of  temperature, — ^The  least  ranges  have  been :  2°  at  San  Francisco ;  3°,  East- 
port  ;  4°,  Marquette ;  6°,  Portland,  Me.,  Wood's  HoU,  New  London,  Buffalo,  and  La 
Crosse ;  and  largest  ranges  have  been  20°,  Galveston  and  Wilmington ;  21°,  Duluth. 

ATMOSPHERIC  KLBCTRICITY. 

Thunder-storms  were  reported  at  stations  in  the  respective  States  as  follows:  1st,  Ala- 
bama, Nevada,  Connecticut,  Illinois,  Kansas,  Missinsijtpi,  Missouri,  New  Jersey,  North 
Carolina,  Pennsylvania,  Texas,  Virginia,  West  Virginia,  Florida,  Tennessee,  Georgia^ 
Indian  Territory.  2d,  Colorado,  Wyoming,  Florida,  Michigan,  Mississippi,  New  York, 
Texas,  North  Carolina.  3d,  Dakota,  Colorado,  Kansas,  Maine,  New  lork^  Texas, 
Louisiana,  Arizona.  4th,  Dakota,  Colorado,  Michigan,  Mississippi,  Texas,  Wisconsin. 
5th,  New  York,  Colorado,  Iowa,  Maine,  Mississippi,  Nebraska,  Texas,  Vermont.  6th, 
Georgia,  Iowa,  Maine,  Mississippi,  New  York,  North  Carolina,  Texas,  Washington  Ter- 
ritory. 7th,  Dakota,  Wyoming,  Florida,  Iowa,  Mississippi,  South  Carolina,  North  Car- 
olina, Florida,  Georgia,  Minnesota.  8th,  Colorado,  Dakota,  Kansas,  Missouri,  Ne- 
braska, New  Jersey,  Texas^  Indian  Territory,  Georgia.  9th,  Georgia,  Illinois,  Missis- 
sippi, Missouri,  Texas,  Florida.  10th,  Florida,  Georgia,  Indiana,  Michigan,  Mississippi, 
Ohio,  Tennessee.  11th,  California,  Florida,  Georgia,  North  Carolina,  Pennsylvania, 
Texas,  West  Virginia,  Arizona.  12th,  Dakota,  Wvoming,  Maryland,  Mississijppi,  Mis- 
souri, New  Jersey,  North  Carolina,  Ohio,  Pennsylvania,  Texas,  Utah,  Virginia,  West 
Virginia,  New  York,  Louisiana,  District  of  Columbia.  13th,  Dakota,  Wyoming,  Florida, 
Illinois,  Kansas,  Maryland,  Mississippi,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Texas,  Virginia,  West  Virginia,  South  Carolina,  Georgia,  District  of  Columbia^  Min- 
nesota. 14th,  Dakota,  Illinois,  Iowa,  Kansas,  Maryland,  Mississippi,  Missouri,  Ne- 
braska. North  Carolina,  West  Virginia,  Georgia,  Wisconsin,  Indian  Territory,  Texas. 
15th,  Dakota,  Virginia,  Illinois,  Iowa,  Kentucky,  Maryland,  Mississippi,  North  Caro- 
lina, Pennsylvania,  Texas,  South  Carolina,  Geor^a^  Indiana.  16th,  IllinoiflL  Indiana, 
Maine,  Massachusetts,  New  York,  Tennessee,  Virgmia,  Kentucky.  17th,  New  York, 
Virginia,  Indiana,  Maine,  Maryland,  Mississippi,  New  Jersey,  Ohio^  Pennsylvania, 
Texas,  Vermont,  West  Virginia,  Indian  Territory,  District  of  Columbia.  18th,  Iowa. 
19th,  Florida.  20th,  New  YorK,  Georgia,  South  Carolina,  North  Carolina,  Florida, 
21st,  Colorado,  Maine,  Massachusetts,  New  York,  Georgia.  22d,  Dakota,  Geoig;ia, 
Maine.  23d,  Dakota^  Nebraska,  Colorsbdo,  Georgia.  24th,  Nebraska,  Iowa,  Wisconsin, 
Michigan,  Dakota,  New  Mexico.  25th,  Texas,  Illinois,  Iowa,  Kansas,  Michigan,  Mis- 
souri, Wisconsin,  Indian  Territory,  Nebraska.  26th,  Dakota,  Iowa,  New  York,  Maine, 
Michigan,  Nebraska,  Ohio,  Pennsylvania,  Vermont',  Wisconsin,  Missouri,  Georgia, 
Texas.     27th,  Connecticut,  New  York,  Wisconsin,  Tennessee,  Michigan,  Alabama. 
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28th,  New  York,  Pennsylvania,  Vermont,  North  Carolina,  Michigan.  29tli,  Michigan, 
Wisconsin.    30th,  Iowa,  Nebraska,  Wisconsin. 

Distant  thunder  and  lightning  was  reported  from  stations  in  the  respective  States  as 
follows :  Ist,  Gheorgia,  Kansas,  Manjland,  Massachnsett-s,  New  YorK,  Pennsylvania, 
South  Carolina,  Indian  Territory,  Lonisiana,  Texas.  2d,  Marj'^land,  Massachusetts, 
North  Carolina,  Virginia,  Georgia,  Louisiana,  Texas.  3d,  Texas.  4th,  lowcT,  Nebraska, 
Wisconsin,  Dakota,  New  Mexico,  Minnesota.  5th,  Maine,  Massachusetts,  Georgia, 
Texas.  6th,  (}eorgiay  Michigan,  North  Carolina,  Lonisiana,  Dakota.  7th,  Nebraska, 
South  Carolina,  Pennsylvania,  Georgia.  8th,  Maryland,  Texas.  9th,  Tennessee,  Louis- 
iana, Maine,  Texas.  KH^t^,  North  Carolina,  Ohio,  Texas,  Indiana.  11th,  North  Caro- 
lina, Ohio,  South  Carolina,  Georgia^  Indian  Territory,  Texas.  12th,  Maryland,  North 
Carolina,  South  Carolina,  Georgia,  Iowa,  Texas.  I3th,  Iowa,  Nebraska,  Ohio,  Georgia, 
Dakota,  Minnesota.  I4tn,  Maryland,  Vir^nia,  Iowa,  Indian  Territory,  Dakota.  15th, 
Tennessee,  Wisconsin,  Georgia.  16th,  Illinois,  Indiana,  Kansas,  Misisouri,  Tennessee, 
Ohio,  Iowa,  Indian  Territory.  17th,  Virginia,  Ohio.  19th,  Georgia.  20th,  Utah.  23d, 
Florida.  24th,  Wisconsin,  Wyoming,  Nebraska.  25th,  Illinois,  Iowa,  iCauHas,  New 
York,  Wisconsin,  Vermont.  26th,  Illinois,  Iowa,  Kansas,  Wisconsin.  27th,  Missouri, 
Georgia.    28th,  Maryland.    30th,  Illinois,  Michigan,  Wisconsin. 

Auroras  were  observed  as  follows:  1st,  Fort  Pembina,  Dak.  5th,  Louisville,  Ky. 
'  7th,  (f )  Cambridge,  Mass.  15th,  Escanaba,  Mich. ;  Clarksville,  Tenn. ;  Gardiner,  Me. ; 
Rowe,  Mass.  17th,  Waltham,  Mass. ;  Bnrlingt4)n,  Vt.  18th,  Rocky  Run  and  Wau- 
toma.  Wis. ;  Portland  and  Bangor  (very  fine),  Gardiner  and  Mechanics'  Falls,  Me. ; 
Plattsburg.  N.  Y. ;  Contoocookville  and  Auburn;  N.  H. ;  Woodstock,  Vt. ;  Boston, 
Mass.    19tn,  Cambridge,  Mass.    2l8t.  Wautoma,  Wis.    30th,  Starkey,  N.  Y. 

Crround  currents, — ^Disturbances  on  lines  of  telegraph  have  been  reported  as  follows : 
4th,  Pike's  Peak,  Colo.,  and  Concho,  Tex.  (during  thunder-storms). 

OPTICAL  PHENOltfENA. 

■ 

Solar  halos  were  observed  as  follows :  Ist,  Texas,  Kentucky^  Indian  Territory,  Georgia 
2d,  Maine,  Nebraska,  Louisiana,  New  Mexico.  3d,  Georgia,  Iowa,  Kentucky.  Ith, 
Iowa,  Ohio,  KentucKy,  Louisiana,  Illinois.  5th,  Connecticut.  Massachusetts,  New 
Hampshire,  New  York,  Georgia,  District  of  Columbia.  6th,  Greorgia.  8th,  Illinois. 
10th,  Connecticut,  Massachusetts,  New  Hampshire,  New  York,  Rhode  Island,  Maine. 
11th,  Connecticut,  Mississippi,  New  Hampshire,  New  York,  Greorgia,  Missouri,  Louis- 
iana, Florida.  12th,  Maine,  Rhode  Island,  Connecticut.  13th ,  Illinois,  Maine,  Connecti- 
cut. 14th,  Illinois,  Ohio,  Texas.  16th,  Iowa,  Winconsin,  Louisiana,  Texas.  17th,  New 
York,  Louisiana,  loth,  Florida. Virginia,  Georgia,  Kentucky.  19th, Connecticut,  Indiana, 
Iowa,  Maryland,  New  York,  Onio,  Virginia,  Wisconsin,  Kentucky,  New  Jersey,  Illinois. 
20th,  Kentucky,  Ohio,  Missouri.  22a,  North  Carolina.  23d,  Nebraska,  Ohio,  Florida, 
Kansas.  24th,  Missouri.  25th,  Iowa.  26th,  Connecticut-^  New  Jersev,  New  York, 
Ohio,  Virginia.  Rhode  Island,  Kentucky.  27th,  Connecticut,  Massachusetts,  Ohio, 
Vermont,  Khode  Island^  District  of  Columbia,  Florida.  28th,  New  York.  29th,  Flor- 
ida, Georgia. 

Lunar  halos, — 12th,  Florida.  13th,  Connecticut,  Texas.  14th,  Illinois,  Missouri,  Wis- 
consin, Maine.  15th,  Mississippi,  New  Jersey,  Missouri,  Louisiana,  Texas.  16th,  Ohio, 
Minn&sota,  Tennessee,  Louisiana^  Texas,  Alabama.  17th,  Florida.  North  Carolina,  Vir- 
ginia, Georgia,  Massachusetts,  Missouri,  Alabama.  Minnesota.  18th,  Florida,  Indiana, 
Kentucky,  Maryland,  New  Jersey,  Pennsylvania,  Virginia.  West  Virginia,  Connecticut, 
Missouri,  Wisconsin,  Minnesota,  North  Carolina.  19th,  Connecticut,  Dlinois,  Indiana, 
low^  Maryland,  Massachusette^  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Virginia, 
Rhode  Island,  West  Virginia^  Kentucky,  Missouri,  Minnesota,  Louisiana.  20th,  Flor- 
ida, MassachusettiS,  Rhode  Island,  North  Carolina,  Missouri,  Wisconsin,  Minnesota. 
21st,  Maryland,  New  Jersey,  Connecticut,  Missouri,  Wisconsin,  California.  22d,  Mary- 
land, Michigan,  South  Carolina,  Missouri,  Minnesota,  North  Carolina.  23d,  Missouri, 
Connecticut,  Minnesota,  California.  24th,  Minnesota,  Ohio,  Alabama,  North  Carolina. 
25th,  Indiana,  Maine,  Marylahd.  Ohio,  Tennessee,  West  Virginia,  Michigan,  Alabama, 
Minnesota,  Idaho,  Kansas.  26tn,  Delaware,  Indiana,  Iowa,  Maty  land,  Ohio,  Pennsyl- 
vania, Utah,  New  York,  West  Virginia,  Maine,  Texas.  27th,  Iowa,  West  Virginia, 
Virj^nia*  Missouri,  New  Jersey,  District  of  Columbia.    28th,  Florida,  New  Jersey,  Ohio. 

Mirage.— -TYhee  Island,  Ga.,  2d,  3d,  and  6th.  New  London,  Conn.,  5th,  9th,  10th, 
19th,  22d,  23d,  and  30th. 

MI8CSLLANBOUS  PHENOMENA. 

Birds, — Ducks:  3d.  Large  flocks  reported  on  Lower  Fraser  River,  British  Columbia, 
fully  six  weeks  earlier  than  usual:  Port  Pembina,  Dak.,  S.,  22d;  Clear  Creek,  Nebr., 

Dak. 

15th  and  26th  to  30th,  moving  in  various  directions  firom  river  to  com-flelds;  Clear 
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Creek,  Nebr.,  S.,  19th;  Geneva,  Nebr.,  8.,  llth;  West  Charlotte,  Vt.,  S.,  26th;  Daven- 

Sort,  Iowa,  S.,  16th;  visalia,  CaL,  N.,  16th;  BUmarck^ak.,  S.,  14th.  Swallows:  Fall 
liver,  Mass.,  had  departed  22d;  Contoocookville,  N.  H.,  had  left  on  the  2d;  Anbnru, 
N.  H.,  10th,  and  Starkey,  N.  Y.,  16th.  Martins:  Melissa,  Tex.,  had  all  disappeared  12th. 
Blackbirda  and  robins :  Congregating  before  migration  on  the  18th,  at  Wappinger's  Falls, 
N.  Y.  Wild  pigeons:  At  Jacksonsburg,  Ohio,  o.,  '^^th.  Whip-poor-wills:  Fayette,  Miss., 
flying  S.,  2d,  15th,  and  18th;  Auburn,  N.  H.,  nad  departed  12th.  Pelicans:  Coming, 
Mo.,  appeared  in  large  numbers  25th.  Blue  Jays:  24th,  Sedgwick,  Kans^  flying  S. 
Blackbirds :  Clear  Creek,  Nebr.,  flying  S.,  8th.  Cat-birds :  Oregon,  Mo.,  7th.  Ydlowbirds : 
Oregon,  Mo.,  20th.  Cranes:  Genoa,  Nebr.,  S.,  I'th:  Wappinger's  Falls,  N.  Y.,  were  seen 
2d;  Oregon,  Mo.,  S.,  6th.  Heron:  Wappiuger's  Falls,  N.  Y.,  E..  27th.  Plover,  quail, 
and  partridge :  Wappinger's  Falls,  N.  Y.,  were  seen  2d  to  8  th.  Bluebirds:  Wappinger's 
Falls,  N.  Y.,  seen  flying  S.  16th. 

Insects, — Grasshoppers :  Tabor,  Iowa,  none  this  fall :  llth,  becoming  numerous  at 
Starkey,  N.  Y.     Colorado  beetles:  Mendon,  Mass.,  abundant  during  month. 

Botanical. — Maize  (Indian  com) :  5th,  Guttenberg,  large  crop,  now  ripe ;  30th,  Oregon, 
Mo.,  maturing  rapidly.  Buckwheat:  Ripe  at  Wappinger^s  Falls,  N.  Y.,  18th.  Cotton: 
Leaves  beinc  eaten  by  worms  at  Melissa,  Tex.,  22d:  ClarksviUe,  Tex.,  reports  worms 
doing  only  little  damage  during  early  part  of  montn.  Grass:  30th,  Oregon,  Mo.,  im- 
mense crop  of  prairie-grass  hay ;  great  quantities  of  fodder.  Raspberries  ripe  at  West^ 
Charlotte,  Vt.,  22d. 

Polar  &an^«.— Gardiner,  Me.,  2d,  20th,  and  2.3d ;  Tybee  Island,  Ga.,  3d  and  29th;  Gut- 
tenberg, Iowa,  4th  and  6th;  rlattsmouth,  Nebr.,  7th:  Wytheville,  Va.,  9th  and  18th; 
Brookhaven,  Miss.,  10th;  Freehold,  N.  J.,  13th  and  2Dth:  MilwauKee,  Wis.,  14th;  Au- 
burn, N.  H.,  16th;  Louisville  and  Danville,  Ky.,  and  YineWd,  N.  J.,  19th ;  Woodstock, 
Vt.,  20th. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  approaching^  fair  or  foul 
weather,  have  been  observed  daily  at  sunset  at  all  regular  Signal  Service  stations. 
Reports  from  105  stations  show  76  blank  or  doubtful  cases,  and  mat  out  of  the  remain- 
iog  3,074  cases,  2,551,  or  83.0  per  cent.,  were  followed  by  the  expected  weather. 

Forest  fires. — Smoke  was  reported  as  follows:  Morgantown,  W.  Va.,  2l8t;  Detroit, 
Mich.,  28th;  Rochester,  7th,  27th,  and 28th;  Cuffalo,  N.Y,  51st ;  Pittsburgh,  Pa.,  20th; 
Cheyenne,  Wvo.,  12th ;  Sacramento,  Cal.,  4th,  8th.  9th,  18th,  20th,  22d.  24th,  26th,  28th, 
and  29th;  Milwaukee.  Wis..  13th;  Springfield,  Mass..  24th  and  25th;  North  Platte, 
Nebr.,  24th.  Forest  nres  of  importance  were  reportea:  Denver,  Colo.,  heavy  fires  in 
mountains,  27th,  and  28th ;  Visalia,  Cal.,  heavy  fires  in  mountains,  17th,  I8th,  and  20th 
(fine  whirlwind  of  cloud  and  smoke  observed  lor  45  minutes).  Piairie  fires:  Brackets- 
ville,  1st.  2d,  3d,  4th,  and  5th ;  Bismarck,  Dak.,  10th,  12th,  and  22d  to 29th :  at  several 
stations  in  Dakota,  2d,  6th,  7th.  8th,  llth,  13th,  21st.  27th,  28th,  29th,  and  30th;  Dodge 
City,  Kans.,  16th.  17th,  20th,  21st,  22d,  23d,  and  24th. 

Meteors  were  ooserved:  1st,  Dubuque,  Iowa.  3d,  Visalia,  Cal.;  Boise  City,  Idaho. 
5th,  Savannah,  Ga.  7th,  Boise  City,  Idaho.  8th,  Savannah,  Ga.  10th,  Dubuque, 
Iowa ;  Mount  Washington^  N.  H.  13th,  Yankton,  Dak.  15th,  Savannah,  Ga.  16th| 
Bismarck,  Dak.  19th,  Indianapolis,  Ina.  23d.  Burlington,  Vt.  26th,  Stockton^  Tex. 
27th,  Savannah,  Ga.  28th,  Bangor,  Me.  29tn,  Eagle  Pass,  Tex,  7.20  p.  m.,  m  the 
N.  altitude  30°  ;  Visalia,  Cal.,  9.05  p.  m.,  30°  N.  of  zenith.  30th,  Yankton,  Dak. ;  Dav- 
enport, Iowa. 

Zodi€Lcal  %^^  was  observed  at  Monticello,  Iowa.  Ist,  10th,  12th,  and  13th;  Savannah, 
Ga^  2d,  3d,  5th,  6th,  8th,  9th,  26th,  and  27th;  Cambridge,  Mass.,  30th. 

Earthquakes. — 1st,  Maryland :  Catonsville,  about  11  p.  m. ;  also  at  Sandy  Springs,  at 
10.45  p.  m. ;  Brook ville.  Laurel,  and  other  points  in  Prince  George^s  County,  20th  oi 
21st.  Yuma.  Ariz.,  7th,  10  p.  m.  19th,  Los  Augelos,  Cal..  4th,  2 p.  m.  10th,  a  shock, 
resembling  tnat  of  an  eai*thquake,  was  distinctly  felt  at  tne  following  places :  In  New 
Jersey  at  Trenton,  Hamilton  Square,  Allentown,  Bordentown,  Chester,  Burlin^n, 
Wrightstown,  Pemberton,  Mount  Holly,  Beverly,  Riverton ;  and  in  Pennsylvama  at 
Bristol,  Torresdale,  Bustletou,  Germantown,  Abington,  Mount  Airy,  Manaynnk,  Ash- 
bourne, and  Roxburgh.  Nearly  all  report  the  time  as  9.59  a.  m. ,  the  shock  lasting  from 
30  to  40  seconds,  ana  having  an  apparent  southwest  or  southeast  direction.  Ilulme- 
ville,  Pa.,  reports  shock  lasting  5  to  7  seconds  from  W.  to  £.  It  was  accompanied  by 
a  rumbling  noise  like  moderate  thunder,  its  intensity  gradually  increasing,  and  rang- 
ing from  a  gentle  tremor  to  a  force  making  windows  rattle  and  shaking  fruit  from 
trees.  The  track  of  country  over  which  it  was  felt  extended  from  a  little  north  of 
Trenton  to  Philadelphia,  or  about  35  miles  long  by  about  20  miles  wide ;  its  longitudi- 
nal axis  corresponding  with  its  apparent  track.  Possibly  this  phenomenon  was  due  to 
a  passing  meteor.  29th,  Campo,  CaL,  at  2.30  p.  m.,  shock  lasting  5  seconds,  accom- 
pauied  by  low  rumbling.  Advices  from  Callao,  September  1,  and  Valparaiso,  August 
18,  report  earth(][uake  shocks  being  continuously  felt  in  some  of  the  southern  ports. 
Shocks  of  an  alarming  nature  were  felt,  August  23,  at  Cobija,  Bolivia,  at  1.40  p.  m., 
and  at  Iquique  at  5  p.  m.,  and  a  few  days  earlier  at  Copiapo,  Chili. 
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Volcanic  erupHoHs. — ^Advices  from  Kilauea,  Hawaii,  state  that  the  crater,  during  the 
first  weeks  of  September,  was  very  active  and  brilliant.  On  the  10th  the  Old  South 
Lake  was  about  1,000  feet  in  lengtn  and  600  feet  wide,  boiling  and  spouting. 


SOLAR   PHENOMENA. 


Sun  spots, — The  following  observations,  made  by  Mr,  D.  P.  Todd,  upon  the  spot-s  of 
the  sun,  have  been  kindly  communicated  by  Kear- Admiral  John  Kodgers,  U.  S.  N., 
Superintendent  of  th^  Naval  Observatory : 
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Brilliant  faca]». 

Many  of  the  spots  small. 

Spots  all  £&int. 
Large  group  of  facnlae. 
Faculse  large  and  bright. 

NOTES  AND  EXTRACTS. 

In  the  "  Zeitschrift  flir  Meteorologie  *'  XII,  page  312,  Dr.  J.  Hann  gives  a  very  clear 
elucidation  of  recent  progress  in  our  knowledge  of  the  origin  of  cyclones,  and  estab- 
lishes the  following  conclusions : 

^'Certain  atmospheric  conrlitions  must  prevail  over  a  large  part  of  the  earth's  sur- 
face before  an  extensive  whirlwind  or  cyclone  can  be  formed;  conditions  which  must 
favor  an  inflow  of  air  from  opposite  sides  toward  a  place  of  diminished  atmospheric 
pressure  (an  extensive  though  slight  barometric  depression),  and  favor  a  rotary  move- 
ment. Such  conditions  often  exist  in  the  bay  of  Bengal  at  the  time  of  changes  of  the 
monsoons,  and,  in  winter,  over  the  North  Atlantic  Ocean,  where,  by  reason  of  the  gen- 
eral distribution  of  pressure,  the  atmosphere  has  a  tendency  to  a  cyclonic  movement. 
An  extended,  though  perhaps  slight  barometric  depression  is  of  itself  formed  between 
two  areas  of  high  pressure,  and  as  a  consequence  of  the  tendency  of  the  air  to  cyclonic 
movement.  A  relatively  high  temperature  and  saturi^tion  of  the  air  with  aqueous  vapor 
can  also  cause  a  gradual  diminution  of  atmospheric  pressure,  which  (when  the  distri* 
bution  of  pressure  over  a  large  area  favors  a  convergence  of  the  air  from  all  sides)  can 
give  occasion  for  the  formation  of  a  cyclone.  The  introduction  of  a  sufficient  condensa- 
tion of  vapor  seems  to  favor  the  formation  of  the  whirl,  but  especially  to  favor  its  contin- 
uance, and  perhaps  also  its  progpre8.sive  motion,  in  that  it  allows  an  easy  upward  flow  of 
the  air  that  is  streaming  in  from  all  sides  toward  a  central  space,  because  it  materially  in- 
creases i ts  ascensional  power.  But  the  precipitations  in  the  central  portions  of  cyclones 
are  not  their  especial  cause  (even  if  these  latter  are,  particularly  over  the  sea,  con- 
stantly accompanied  thereby),  because  the  ascent  of  air  cannot  take  place,  except  in 
very  rare  cases,  without  a  partial  condensation  of  its  aqueous  vapor. 

**  The  reason  why  slight  dilferences  of  pressure  give  occasion  to  storms  of  hurricane 
violence  so  soon  as  an  opportunity  is  offered  for  tine  formation  of  a  whirl,  is  found  in 
the  concentration  of  the  living  force  of  a  great  mass  of  air  set  in  motion  about  the 
axis  of  the  whirlwind.  The  greater  the  area  over  which  the  air  is  set  in  motion,  so 
much  greater  is  the  sum  total  of  the  living  force  in  the  central  part  of  the  storm-area; 
but  the  growth  of  this  area  finds  a  regulator  in  the  development  of  the  centrifugal 
force  and  in  the  deviation  due  to  the  earth's  rotation,  both  of  which  divert  a  portion 
of  the  actnal  energy  into  the  potential  energy  of  a  steeper  gradient. 

"  The  pre-existing  opposing  winds  affect  the  formation  of  a  cyclone  only  in  this,  that 
they  give  the  impulse  toward  a  cyclonic  movement,  but  their  intensity  has  little  or  no 
importance.    In  conclusioni  a  few  remarks  upon  the  r61e  which  is  played  in  atmott* 

32sia 
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pheric  phenomena  by  the  heat  of  condensation  of  aqneoiis  vapor :  This  seems  frequently 
to  ^ive  occasion  to  misunderstandings.  It  is  not  correct  to  speak  of  *  the  disengage- 
ment of  vast  quantities  of  heat  into  the  air.'  Nor  is  it  proper  to  say  *  an  unknown  por- 
tion of  the  heat  givea  oft'  during  the  process  of  condensation  is  undoubtedly  radiated 
off  into  space.  Some  portions  of  it  must^  however,  be  absorbed  by  the  surrounding  air.* 
The  latent  heat  of  the  condensed  vapor  is  by  the  ascent  of  the  moist  air  immediately 
converted  into  the  work  of  expansion;  there  is  no  increase  of  temperature,  neither  in 
the  ascending  air  nor  in  its  neighborh(x>d.  The  apparent  increase  of  temperature  is 
explained  by  the  fact  that  ascending  moist  air  cools  more  slowlv  than  dry  air.  After 
the  condensation  of  its  vapor  the  air  must,  of  necessity,  be  cooler  than  Itefore.  The 
part  which  the  latent  heat  of  condensation  plays  consists  simply  in  the  diminution  of 
the  rate  of  cooling.  Ascending  moist  air  can  thus  retain  up  to  much  higher  elevations 
an  excess  of  temperature  above  that  of  its  surroundings,  which  excess  retains  for  it  its 
ascensional  power,  and  increases  the  intensity  of  the  ascending  current." 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen.  {Brevet  Assigned),  Chief  Signat-Offioer  (J.  S,  J. 


Paper  31. 
MONTHLY  WEATHER  REVIEW,  OCTOBER,  1877. 

INTHODUCnOX. 

The  present  review  for  the  month  of  October  depends  upon  official  data  received  np 
to  the  14th  of  November  from  the  Canadian  meteorological  office ;  the  United  Statrs 
Navy :  the  Army  post  surgeons;  the  volunteer  and  regular  observers  of  the  United  States 
Signal  Service,  The  most  interesting  features  of  the  mouth  have  been,  first,  the  severe 
storms  Nos.  I  and  VII ;  second,  the  general  excess  of  rain-fall,  especially  in  the  Gulf  States ; 
third,  the  continuation  of  high  temperatures  and  low  pressures,  except  in  Canada ; 
fourth,  the  very  low  water  in  the  Upper  Ohio  and  Mississippi ;  fifth,  the  heavy  snows 
and  early  winter  at  Pike  s  Peak  and  other  high  stations  in  the  Rocky  Mountains;  sixth, 
iufrequeucy  of  thunder  and  lightning  and  auroras ;  seventh,  the  absence  of  firosts  and 
the  remarkably  mild  autumn  weather,  allowing  second  crops  to  ripen  in  some  locali- 
ties ;  eighth,  almost  entire  absence  of  solar  spots. 

BAROMETRIC  PRESSURE. 

In  general. — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  man  No.  11^  from  which  it  appears  that  the  area  of  highest  pressure, 
or  that  included  within  the  isobar  of  30.05.  covers  the  Middle  and  South  Atlantic  ancl 
interior  of  the  Gulf  States,  and  the  area  of  lowest  pressure  is  in  the  extreme  Northwest. 
In  the  Octobers  of  1873,  1874,  1875,  and  1876.  the  nighest  mean  pressure  existed  in  the 
Lower  Mississippi  Valley,  but  for  October  or  this  year  it  is  found  extending  over  East- 
ern Tennessee  and  the  Carolinas.  On  the  average  the  pressures  are  below  the  normal 
in  all  sections,  except  in  Canada  and  the  northern  portions  of  the  Lake  region  and 
New  England. 

Baromeirio  ranges. — ^The  general  range  of  pressure  (as  reduced  to  sea-level)  is  shown 
by  the  following  table,  which  gives  the  highest  and  lowest  pressures  at  the  centners  of 
high  and  low  areas,  and  from  which  it  appears  that  for  the  whole  country  a  range  of 
1.42  inches  has  been  recorded: 

LOW  ABKAS. 


I 

n 
in 
rv 

V 

VI 

vn 

VIII 

IX 

X 

XI 

xn 


Sftint  Lawrence  Valley i  October  1,  7.35  a.  m 

Northern  Florida '  Octobers,  7.35  a.m.... 

Canada '  October  4,  7.35a.m... 

Lake  Huron |  Octobers,  4.35  p.  m — 

Lake  Huron i  October  10,  4.3d  p.m... 

Kansas '  October  12,  4.85  p.  m. . . 

Cane  Breton I  October  22,  11  p.  m 

DaKota I  October  23,  4.35  p.m.. 

Dakota I  October  25,  4.35  p.m... 

North  Carolina  coast ,  October  26,  11  p.  m  — 

Saint  Lawrence  Valley October  20,  4.3.5p.m... 

Canada I  October  31,  7.35a.m... 
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HIGH  ABIUB. 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 


Middle  Atlantio  coast 

Gulf  of  Saint  Lawrence 

Cape  Breton 

£a»teni  Tennessee    

Ka«t  Tennessee  and  Korth  Carolina 

Canada    

Manitoba 

North  Carolina  coast 

Oregon  


October  1,  7.35  a.  m . 
October  8,  7.35  a.  m . 
October  9,  7.35  a.  m . 
October  9,  7.35  a.  m . 
October  15,  7.35  a.  m 
October  17,  7.35  a.  m 
October  19,  7.35  a.  m 
October  29,  7.35  a.  m 
October  29,  7.35  a.  m 


30.25 
30  27 
30.61 
30.24 
30.40 
30.32 
80.58 
30.28 
80.48 


The  local  harometric  ranges  have 
rackettville, 

lagle    Pass,     O.^M,     -*w«    v^^v^^^u,    «.w.    ,*«»»-    k^...,    w,^,     v^»t,^c.i.W«,    v..cr*,     JLU^UMUWIO,    V.U«J 

:«'V  West,  0.35;  La  Crosse,  0.69;  Memphis,  0.65 ;  Mason,  0.65;  Nashville,  0.70 ;  Pikers 
eak,  0.63;  Red  Bluff,  0.36;  Saint  Paul,  0.68;  Salt  Lake  City,  0.50;  Santa  F^,  0.48; 
hreveport,  0.61;  Sacramento,  0.33;  San  Antonio,  0.53;  Vicksburg,  0.70;  Visalia,  0.36; 
V'inneinucca,  0.45. 

Areas  of  high  preaanre  have  been  more  numerous  than  in  September,  and  the  pressures 
omewbat  hii^her.     Iii  detail  they  have  occurred  as  follows : 

Xo.  I. — This  was  the  area  of  high  pressure  No.  IV,  described  in  the  September  re- 
icw,  and  existed  on  the  Ist  of  the  month  along  the  Middle  and  N6w  England  coasts^ 
before  the  pressure  commenced  falling  in  advance  of  the  Gulf  cyclone. 

Xo.  II. — On  the  1st  the  pressure  rose  in  Minnesota  and  Manitoba,  with  northerly 
rinds  veering  easterly,  and  on  the  2d,  in  the  Saint  Lawrence  Valley,  in  rear  of  low 
>reaRure  No.  I,  indicating  that  there  was  an  area  of  high  pressure  moving  sontheast- 
ivanily  over  Hudson's  Bay  Territory ;  during  the  2d  and  3d  this  area  passed  southeast- 
iranlly  over  the  Gulf  of  Saint  Lawrence  to  the  Atlantic  Ocean. 

No.  III. — ^^riiis  high-pressure  area  is  probably  the  one  that  existed  in  Oregon  and 
R'ashington  Territory  on  the  2d  and  3d.     On  the  morning  of  the  3d  the  pressure  was 
ITiite  high  in  Idaho  and  Utah,  and  during  the  day  brisk  to  high  north  and  northwest 
nrinds  prevailed  from  Wyoming  and  Kansas  northeastward  to  Dakota  and  Minnesota. 
During  the  latter  part  of  the  3d  and  early  part  of  the  4th,  this  area  passed  rapidlv 
lown  the  Missouri  Valley,  and  by  night  extended  from  Minnesota  to  Louisiana,  with 
liminisbed  central  pressure  bnt  increased  area.    Dining  the  5th  and  until  the  mom- 
u^  of  the  6th,  the  center  appeared  to  remain  nearly  stationary  in  the  Central  Missis- 
sippi Valley,  the  pressure  increasing  rapidly  during  the  night  and  extending  eastward 
^  the  Atlantic  coast  in  rear  of  the  Gulf  cyclone.    During  the  latter  part  of  the  6th  the 
prt'ssiire  commenced  falling  throughout  the  Mississippi  Valley,  in  advance  of  lowpres- 
«ir«  No.  IV,  thus  transferring  the  center  of  high  pressure,  on  the  morning  of  the  7th,. 
'O  the  Atlantic  States.    On  the  morning  of  the  8th  the  highest  pressure  was  over  the 
[fiilf  of  Saint  Lawrence,  and  its  Influence  was  not  withdrawn  from  Lower  Canada  until 
flie  11th. 

Ko.  IV. — On  the  7th  the  pressnre  commenced  increasing  in  the  Southwest,  and  a 
listinct  area  of  high  pressure  existed  in  the  Southern  States  until  the  morning  of  the 
lOlh,  when  it  became  a  part  of  high  area  No.  V. 
No.  V. — ^This  area  appeared  in  Manitoba  on  the  morning  of  the  9th,  and  during  the 
Uy  extended  southwanl  to  Kansas.  On  the  10th  it  progressed  southeastward,  and  by 
il  p.  m.  covered  the  Mississippi  Valley.  On  the  11th  it  movM  slowly  eastward,  and 
yy  U  p.  m.  covered  the  country  from  the  Upper  Lake  region  to  the  East  Gulf  coast,  and 
^  11  p.  m.  of  the  12th  extended  from  the  Lower  Lake  region  to  the  South  Atlantic 
toast.  On  the  13th,  rising  barometer  and  northerly  winds  prevailed  over  the  Saint 
lAWTcnce  Valley,  where  the  pressnre  remained  high  until  the  night  of  the  15th:  the 
tont-er  of  highest  pressure,  however,  remaining  in  the  South  Atlantic  States  until  the 
doming  of  the  16th,  when  the  barometer  commenced  falling  in  this  section. 
No.  VI. — ^The  barometer  rose  rapidly  on  the  13th  in  Oregon,  while  the  low  area.  No. 
p>  prevailed  to  the  west  of  the  Mississippi.  On  the  15th  the  pressure  rose  rapidly  at 
|«  Kocky  Mountain  stations  and  in  Manitoba.  On  the  morning  of  the  16th  the  area 
highest  pressure  was  apparently  central  north  of  Lake  Superior,  whence  it  extended 
rtward,  and  on  the  morning  of  the  17th  extended  over  the  country  from  Saint  James' 
<y  to  the  Middle  Atlantic  coast.  During  the  17th  this  area  of  high  pressure  was  en- 
Hy  dissipated. 
^0.  VII. — ^The  barometer  contiAued  high  in  Manitoba  during  the  17th,  and  on  the 
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18th  began  rising  rapidly,  with  northerly  winds  and  clear  weather.  The  pressnie  was 
highest  in  Manitoba  on  the  19th,  at  7.35  a.  m.,  and  the  central  high  area  moved  slowly 
80uthea«tward,  reaching  Iowa  on  the  morning  of  the  2l8t,  at  which  time  the  center  of 
low  barometer  No.  VII  was  in  West  Virginia.  The  area  of  high  pressure  now  moved 
southward  to  the  Gulf  coast,  where  light  "northers"  prevailed  on  the  2l8t  and  22^^, 
The  central  highest  pressure  was  in  Texas  on  the  22d,  at  7.35  a.  m. ;  in  Teuessee  on  the 
23d,  7.35  a.  m. ;  in  South  Carolina  on  the  24th,  7.35  a.  m. ;  and  off  the  South  Atlantic 
coast  on  the  morning  of  the  25th. 

No.  VIII. — On  the  25th  an  area  of  rising  barometer  extended  southward,  giving  rise 
to  cold  northeast  winds,  cloudy  and  rainy  weather  over  the  Lake  region  and  Saint 
Lawrence  Valley.  On  the  26th,  at  7.35  a.  m.,  the  highest  pressure  was  central,  with 
cold,  clear  weather  in  the  Saint  Lawrence  Valley,  whence  it  extended  southeaAtwanI 
over  New  England  in  rear  of  low  area  No.  X,  which  was  then  off  the  North  Carolina 
coast.  The  pressure  subsequently  rose  in  the  South  Atlantic  States  more  rapidly  than 
in  New  England,  and  on  the  28th,  at  7.35  a.  m.,  was  highest  in  North  Carolina,  whero 
it  remainea  until  the  30th. 

No.  IX. — ^The  pressure  rose  on  the  27th  in  Oregon,  while  low  No.  XI  was  in  the  Mis- 
souri Valley,  and  a  general  depression,  as  shown  oy  the  deviations  from  normal  values, 
])revailed  from  the  Sierra  Nevada  Mountains  eastward  to  the  Alleghanies.  This  de- 
pression was  followed  by  a  rapid  rise  in  the  British  Possessions,  and  on  the  29th,  at 
7.35  a.  m.,  an  area  of  high  pressure  was  central  in  the  Lower  Missouri  Valley,  whence 
it  extended  slowly  southeastward,  while  the  central  highest  pressure  moved  southward 
over  the  West  Gulf  States. 

Area8  of  low  pressure  in  general, — During  the  month  of  October  twelve  areas  of  low 
pressure  existed  within  the  limits  of  our  stations,  eleven  of  which  followed  the  courses 
shown  by  the  tracks  on  Chart  No.  II.  Seven  of  these  originated  or  first  appeared  in 
the  region  between  the  Rocky  Mountains  and  the  Mississippi  Valley ;  three  of  which 
traveled  eastward,  to  the  Atlantic,  and  three  others,  after  moving  southward  to  the 
Mississippi  Valley.'  moved  northeastward  into  Canada.  Two  (Nos.  VII  and  X)  posai- 
bly  originated  in  the  Southwest  and  moved  northeastward.  No.  I  was  the  Gulf  cyclone. 
Three  of  them  (N^os.  I,  VII,  and  X)  were  accompanie<l  by  heavy  rains,  and  two  (Nos. 
I  and  VII)  by  hurricane  winds. 

Areas  off  lotc  pressure, — ^No.  I. — From  infoimation  subsequently  received  it  appears 
that  the  hurricane  mentioned  in  the  September  review  as  occurring  at  St.  Vincent 
and  Grenada  on  September  21,  and  the  cyclone  of  the  27th  in  the  Caribbean  Sea,  relate  to 
the  same  storm,  whose  track  was  about,  approximately,  as  follows:  On  the  2lst  it  passed 
over  or  near  to  Barbadoes,  St.  Vincent,  and  Grenada;  on  the  midnight  of  the  22-23d  it 
is  reported  to  have  passed  about  250  miles  south  of  Porto  Rico  ;  on  the  23d  it  passed 
over  Buen  Ayre  and  Cura^oa.  The  report  of  the  United  States  consul  at  the  latter 
place  states  that  the  damage  to  property  is  estimated  at  $2,000,000,  and  that  the  loss 
of  life  was  undoubtedly  large.  In  the  city  of  Cura^oa  the  most  solid  buildings  were 
swept  down  by  the  waves,  and  throughout  the  island  planters  suffered  largely.  Much 
damage  to  shipping  is  also  reported.  On  the  25th  the  bark  Herald  was  wrecked  at 
the  mouth  of  Milk  River,  Jamaica,  in  a  southwest  hurricane,  at  which  time  the  vor- 
t-ex  was  probably  200  miles  distant  in  a  SSW.  direction.  On  September  27  and  2S 
schooner  Alice  Vane,  at  Hog  Island,  on  the  coast  of  Honduras,  experienced  a  hurri- 
cane, at  which  time  the  vortex  was  probably  passing  northwestward  about  midway 
between  the  Honduras  coast  and  the  west  end  of  Cuba.  (Two  reports  by  the  schooners 
Wm.  R.  Knighton  and  Wm.  Thompson,  of  hurricanes  exx>erienced  by  them  on  the 
23d,  while  they  were  in  harbor,  respectively,  at  Roatan  and  Bonacco,  must  refer,  if 
there  be  no  mistake,  to  a  previous  hurricane,  possibly  that  numbered  XI  in  the  Sep- 
tember review.)  The  present  cyclone  was  encountered  by  the  schooner  Wm.  Fisher 
on  the  28th,  while  off  Cape  Sail  Antonio,  Cuba,  the  wind  being  from  SSE. ;  she  con- 
tinued within  the  area  of  hurricane  winds  and  completely  in  the  power  of  the  storm 
until  the  4th  of  October,  when  she  was  stranded  on  Anclote  Keys,  latitude  2BP,  coast 
of  Florida,  by  which  time,  as  the  track  on  Chart  No.  I  shows,  the  center  of  lowest 
pressure  had  passed  northward  to  Chesapeake  Bay.  On  the  2d,  at  11  p.  m.,  the  vor- 
tex of  the  storm  struck  the  coast  of  Florida,  near  Saint  Mark^s,  whence  it  follows  that 
its  progress  from  the  28th  to  the  2d  had  been  very  slow.  Otner  reports  of  the  storm 
have  been  received  a«  follows:  The  steamship  San  Antonio,  September  29,  200  miles 
south  of  New  Orleans,  reports  a  noHheast  hurricane  in  the  evening,  and  by  the  even- 
ing of  the  30th  wind  had  veered  to  east,  but  during  the  whole  of  October  1  again 
experienced  a  northeast  hurricane ;  on  October  2,  3  a.  m..  being  about  150  miles  sooth 
of  New  Orleans,  the  wind  backed  to  a  violent  hurricane  irom  the  northwest;  the  low- 
est barometer,  29.15,  occurred  about  5  a.  m.  Steamship  S.  B.  Souder,  September  30, 
about  20  miles  north  of  Tortugas,  reports  barometer  falling  during  the  day,  with  a 
high  southeast  wind,  apparently  in  the  northeast  section  of  a  cyclone  moving  north- 
westward. Schooner  Sarah  Hall,  from  Peusacola,  September  26,  for  Egmont  Key 
Light,  reports  at  noon,  September  30,  latitude  27^  '^^  N..  longitude  84^  17'  W.,  expect- 
ing hurricane ;  at  6  p.  m.,  hurricane  commenced,  Wind  £N£.|  with  heavy  rain,  and 
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continned  until  4  a.  m.,  October  1,  when  -wind  moderated;  at  noon  of  tlie  same  dav, 
latitude  27°  32'  N.,  longitude  84°  3'  W.,  and  at  5  p.  ni.,  terrific  hurricane  from  soutn, 
continuing  until  October  3,  noon,  latitude  29°  22'  N.,  longitude  85°  14'  W.  Steamship 
Cochrane  (Cedar  Key,  October  1,  for  Key  West)  reports,  October  2  to  4,  betwceo  Egmout 
Keys  and  Anclote  Keys,  heavy  SW.  cyclone;  lowest  barometer  29.68.  Schooner 
Georgietta  report«  struck  a  cyclone  October  1,  latitude  26°  30'  N.,  longitude  84°  W., 
off  Egraont  Key  Light,  wind  ENE.,  gradually  veering  to  WSW.,  blowing  heavily 
until  midnight  of  the  3d.  During  the  1st  and  2d  the  observations  at  the  Signal-Service 
stations  along  the  Gulf  coast  gave  decided  indications  of  the  approaching  cyclone, 
cloudy,  threatening,  and  rainy  weather  prevailing  in  the  East  Gulf  and  South  Atlantic 
States,  with  brisk  easterly  winds  veering  to  south  and  southwest  in  Southern  Florida; 
east  and  northeast  winds'from  Northern  Florida  to  North  Carolina,  and  northeast  and 
north  winds  in  Alabama  and  Mississippi.  The  Signal-Service  observer  at  Saint  Mark^s 
reports  gale  set  in  at  9.30  p.  m.  of  the  2d,  wind  SE.,  heavy  rain  since  morning.  At  2 
a.  m.,  3d,  the  tide  rose  above  the  level  of  the  rain-gauge,  up  to  which  time  over  seven 
inches  of  rain  had  fallen  since  the  morning  of  the  Ist.  The  wind  reached  a  velocity 
of  66  miles  per  hour  at  5.15  a.  m.,  of  the  3d,  and  the  tide  rose  12  feet  above  the  mean ; 
considerable  damage  was  done  throughout  the  adjacent  country.  Barometric  readings 
were  taken  every  fifteen  minutes  by  the  observer  at  Saint  Mark's,  and  show  a  gradual 
decline  until  6.15  a.  m.,  of  the  3d,  when  the  barometer  read  29.17,  the  lowest  reading 
recorded,  wind  SE. ;  after  this  the  barometer  gradually  rose,  the  wind  veering  to  SW. 
At  Jacksonville,  Fla.,  on  the  2d,  the  tide  rose  higher  than  it  had  been  since  the  flood  of 
lff71.  During  the  3d  the  storm  passed  northeastward  over  Georgia,  the  barometer 
reading  29.35  at  11  p.  m.,  at  Augusta,  light  rain  and  a  calm  prevailing.  Heavy 
freshets  were  reported  along  the  Altaraaha  and  Savannah  Rivers,  doing  considerable 
damage  to  rice  and  cotton  crops.  Thence,  during  the  night  of  the  3(1  and  morning 
of  the  4th,  it  passetl  over  the  Carolinas  and  Virginia,  southeast  gales  prevailing  along 
the  coast,  during  which  the  steamship  Magnolia  foundered  on  Capo  Hatteras ;  the 
storm  is  reported  as  being  terrific  in  the  vicinity  of  Albemarle  Sound,  the  attending 
floods  carrying  away  all  bridges  and  wharves,  and  seriously  damaging  crops  there  and 
along  the  James  River.  During  the  afternoon  of  the  4th  it  passed  centrally  northeast- 
ward across  Chesapeake  and  Delaware  Bays,. where  several  wrecks  occurred.  Bark 
Arcturus,  off  Delaware  Breakwater,  on  the  4th,  reports  SE.  gale,  veering  at  8  p.  m. 
to  NN  W.  hurricane.  From  Maryland  to  Connecticut  the  rain-tall  was  specially  severe, 
and  very  serious  damage  was  done  throughout  this  section  of  the  country.  In  South- 
eastern Pennsylvania,  Northern  New  Jersey,  and  along  the  Hudson  River,  passenger 
trains  were  -WTecked  by  washouts,  resulting  in  great  loss  of  life  and  damage  to  prop- 
erty. On  Long  Island  and  in  the  Sound  the  storm  was  also  very  severe,  several 
wrecks  occurring,  among  which  may  be  mentioned  the  steamer  Massachusetts,  which 
went  ashore  shortly  after  midnight,  on  the  4th,  about  five  miles  east  of  Horton^s  Point 
on  the  north  shore  of  Long  Island.  On  the  morning  of  the  5th  the  storm-center  wa« 
probably  about  two  degrees  southeast  of  Cape  Cod,  and  at  midnight  of  the  5th,  four 
or  five  degrees  southeast  of  Cape  Breton. 

No.  II. — This  area  appears  to  have  passed  eastward,  north  of  the  Gulf  of  Saint  Law- 
rence Valley,  during  the  1st. 

No.  III. — This  area  first  appeared  in  the  extreme  Northwest  on  the  morning  of  the 
2d,  aud  during  the  day  passed  rapidly  southward  to  Kansas;  thence  on  the  3d,  north- 
eastward over  the  Lake  region  into  Canada,  followed  by  brisk  and  high  northerly  to 
westerly  winds,  during  which  quite  a  large  number  of  vessels  were  driven  ashore  ou 
Lakes  Michigan,  Huron,  and  Erie. 

No.  IV. — On  the  5th  the  pressure  was  low  in  the  northwest,  and  by  4.35  p.  m.  of  the- 
7th  this  area  had  passed  rapidly  southeastward  to  Missouri,  preceded  by  rain  in  the 
Central  Mississippi  Valley  and  Upper  Lake  region;  at  11  p.  m.  it  was  central  in  South- 
ern Illinois;  and  at  7.35  a.  m.  of  the  8th,  had  passed  northeastward  to  Lower  Michi- 
gan, passing  thence,  during  the  day,  northward  into  Canada.  During  its  progress 
over  &lichigan  it  produced  southeast  gales  and  rain  over  Lake  Erie. 

No.  V. — This  area,  very  similar  to  the  last  in  the  first  part  of  its  course,  appeared  in 
the  Northwest  on  the  afternoon  of  the  8th,  progressed  rapidly  southeastward  to  Kan- 
sas by  11  p.  m.,  and  thence  to  Missouri  and  Iowa  by  7.35  a.  m.  of  the  9th.  During  the 
9th  and  10th  it  passed  slowly  eastward  to  Lake  Erie ; ,  brisk  to  high  northerly  winds 
prevailiug  on  Lakes  Michigan,  Huron,  and  Erie,  doing  considerable  damage  to  ship- 
ping; thence  over  New  England  on  the  11th,  and  over  Nova  Scotia  and  Cape  Breton 
on  tne  12th  and  13th.  Except  in  one  or  two  instances,  only  light  rain  and  winds 
accompanied  this  area  until  the  12th,  when  heavy  rain-falls  were  reported  in  the  lower 
Canadian  provinces,  and  a  northeast  gale  prevailed  in  the  Lower  Saint  Lawrence 
Valley. 

No.  VI. — This,  like  the  two  preceding  aren«,  first  appeared  in  the  Northwest.  Dur- 
ing the  11th  falling  barometer  and  southerly  winds  prevailed  at  Bismarck,  the  wind 
shifting  to  northwest  by  7.35  a.  m.  of  the  12th.  This  area  then  passed  rapidly  south- 
ward to  Nebraska  and  Kansas  by  4.:i5  p.  m.,  where  it  remained  central  until  11  p.  m. 
of  the  13th,  when  it  passed  directly  northward  over  Iowa  and  Minnesota  daring  the 
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14th.  Dnrin^  the  15th  and  morning  of  the  16th  the  presenres  fell  over  the  LaTce  region 
and  New  England,  but  it  is  somewhat  doubtful  if  tula  can  be  connected  with  storm- 
track  No.  VI. 

No.  VII. — During  the  latter  part  of  the  13th,  and  on  the  14th  and  15th,  cloudy 
weather  and  heavy  rains  prevailed  in  the  Southwest ;  warin  southeast  winds  in  Texan, 
and  cold,  brisk  northerly  winds  in  Kansas ;  the  latter  cxt>ended  by  the  afternoon  of 
the  15th  over  the  northwestern  portion  of  Texas  and  throughout  the  Stat-e,  by  tho 
night  of  the  16th ;  several  rain-falls  of  two  to  three  inches  were  reported  as  occurring 
in  this  section  during  the  eight  hours  precedinff  the  4.35  p.  m.  observation  of  the  16th ; 
and  at  Indianola  a  heavy  northeast  gale  and  intense  thunder-storm  prevailed,  the 
"wind  attaining  a  velocity  of  ninety-six  miles  per  hour,  and  over  four  inches  of  rain 
falling.  During  the  17th  and  18th,  northerly  winds  and  rains  continued  to  prevail 
from  Texas  northward,  while  southerly  winds  and  heavy  rains  prevailed  in  the  Lower 
*  Mississippi  Valley,  the  barometric  trough  forming  low  area  No.  VII  stretching  fhiin 
Louisiana  to  Missouri  at  4.35  p.  m.  of  the  18th.  Tho  pressure  continued  rising  in  the 
Southwest,  and  at  4.35  p.  m.  of  the  19th  the  central  depression  was  in  Illinois,  heavy 
rains  having  fallen  in  the  Lower  Misoonri  Valley.  From  this  time  until  11  p.  m.  of 
the  2l8t  the  center  of  this  storm  progressed  very  slowly  eastward,  with  decreasing 
central  pressure,  over  the  Ohio  Valley,  West  Virginia,  and  Middle  Atlantic  Stat-es, 
with  northeast  gales  and  heavy  rains  on  Lakes  Superior  and  Erie.  During  the  even- 
ing of  the  2l8t  brisk  southerly  winds  and  heavy  rain  prevailed  on  Chesapeake  Bay, 
and  brisk  and  high  easterly  winds  backing  to  northwest  in  New  Jersey.  The  vortex 
passed  northeastward  along  the  Gulf  Stream,  with  brisk  northerly  winds  and  rains 
along  the  coast  of  New  England  and  Nova  Scotia. 

No.  VIII. — The  pressure  commenced  falling  in  the  Northwest  on  the  2l8t,  and  on  the 
23<1,  24th,  and  25th  a  slight  depression  passed  eastward  to  Pennsylvania,  attended  by 
light  rain  in  the  Lake  region. 

No.  IX. — ^This  area  appeared  in  the  l^orthwest  on  tho  morning  of  the  25th,  with 
southeast  winds  in  Minnesota,  passed  southeastward  to  Southern  Minnesota,  with 
light  rains,  by  4.35  p.  m.,  of  tho  26th,  and  thence  over  Lake  Superior  into  Canada. 

No.  X. — Heavy  rains  and  southeasterly  winds  prevailed  in  Texas  during  the  evening  of 
the  24th,  nearly  five  inches  of  rain  falling  at  Galveston.  During  the  25th  very  heavy 
rains  and  northerly  to  easterly  winds  prevailed  along  the  Gulf  coast  from  Indianola  to 
Mobile,  and  possibly  a  slight  depression  existed  in  the  Gulf  of  Mexico,  which  passed 
northeastward  over  Northern  Florida  to  the  coast  of  North  Carolina  by  11  p.  m.  of  the 
26th,  as  indicated  by  track  No.  X.  Saint  Mark's  reports  on  the  26th,  in  the  afternoon, 
a  wind  velocity  of  40  miles. 

No.  XI. — This  an»a  is  first  noticed  on  chart  No.  II  in  Colorado  at  11  p.  m.  of  the 
27th  ;  passed  rapidly  eastward  over  Kansas  and  thence  northeastward  to  Lower  Michi- 
gan by  11  p.  m.  of  the  28th,  and  thence  to  the  Gulf  of  Saint  Lawrence,  where  it  was 
central  on  the  night  of  the  29th.  This  depression  was  remarkable"  for  its  rapid  prog- 
ress only  until  it  reached  the  Lower  Saint  Lawrence  Valley,  where  a  southwest  gale 
l)revailed  during  the  afternoon  and  night  of  the  29th. 

No.  XII. — ^Tbis  depression  appeared  north  of  Lake  Superior  on  the  30th,  progres8e<l 
eastward,  and  at  11  p.  m.  of  the  Slst  was  north  of  the  Lower  Saint  Lawrence  Valley, 
but  its  track  was  too  far  to  the  north  to  be  charted. 

Storms  at  sea, — The  following  notes  have  come  to  hand  relative  to  storms  at  sea:  On 
the  1st,  hurricane  at  27°  32'  N.  and  84^  3'  W. ;  also,  26°  30'  N.  and  84°  W.  2d,  hurri- 
cane, 29"  22'  N.  and  84°  14'  W. ;  gale,  49^  11'  N.  and  '.^^  48'  W.  3d,  gale,  53^  23'  N. 
and  30°  03'  W. ;  terrific  gale  at  34^  53'  N.  and  56°  3(V  W.  4th,  violent  gale,  40°  27'  N. 
tind  69°  43'  W. ;  hurricane  at  44°  30'  N.  and  69°  20'  W. ;  gale,  51°  45'  N.  and  34°  SC  W. 
5th,  gale  3,5°  40'  N.  and  69°  W.  6th,  storm,  40°  32'  N.  and  69°  20'  W.  7th,  gale,  42° 
N.  and  .'j8°  05'  W.  8th,  gale,  41°  36'  N.  and  61°  10'  W.  12th,  gale,  47°  N.  and  46°  55' 
W.  14th,  hurricane  off  Irish  coast.  15th,  gale,  55°  29'  N.  and  11°  20'  W,  17th,  gale, 
33°  30'  N.  and  50°  57'  W. ;  hurricane,  39°  14'  N.  and  56°  08'  W.  19th,  gale,  51^  ^Z'  N. 
and  40°  36'  W.  20th,  violent  storm,  45°  14'  N.  and  39°  17'  W.  2l8t,  gale,  48°  03'  N. 
and  34°  10'  W.  22d,  gale,  47°  29'  N.  and  39°  31'  W.  24th,  strong  gale,  47°  54'  N.  and 
45°  06'  W. ;  gale,  48°  38'  N.  and  45°  30'  W.  2r)th,  hurricane,  49°  38^N.  and  39°  42'  W. ; 
-furious  gale,  48°  35'  N.  and  28°  40'  W.  27th,  furious  gale,  48°  09'  N.  and  24°  W.  28th, 
furious  gale,  48°  04'  N.  and  36°  10'  W.  29th,  heavy  gale,  49°  31'  N.  and  35°  26'  W. 
31st,  strong  gale,  47°  44'  N.  and  43°  46'  W. 

TEMPERATURE  OF  TIIR  AIR. 

In  general. — The  distribution  of  the  temperature  of  the  air  is  shown  by  the  isotherms 
ou  chart  No.  II.  The  table  of  comparative  temperatures  in  the  left-hand  comer  of  the 
same  chart  shows  the  month  to  have  been  warmer  than  usual  over  the  whole  conn- 
try  except  Canada,  a  portion  of  the  Upper  MissDuri  Valley,  Pacific  coast,  and  Rocky 
Mountain  stations.  Occasional  voluntary  observers,  whose  records  extend  back  for 
many  years,  report  as  follows:  Geneseo,'^Ill.,  mean  temperature  of  the  month,  4°.2 
above  the  mean  for  16  years;  Vevay,  Ind.,  a  mild  ilry  month;  Martinsville,  111.,  one 
of  the  warmest  and  driest  on  record ;  Gardiner,  Me.,  the  average  temperature  is  i°.55 
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below  the  average  for  the  past  41  years;  Plattemoath,  Nebr.,  monthly  ayerage  is  0o.7 
below  the  average  for  many  years;  Contoocookville,  N.  H.,  monthly  average  is  1^.3 
above  the  average  for  many  years;  Cooperstow'ii,  N.  J.,  the  mildest  October  in  20 
years;  Volney,  N.  J.,  remarkable  autumn;  Newark,  N.  J.,  monthly  mean  is  3^  above 
the  average  for  34  years;  Williamsport,  Pa.,  monthly  mean  is  3°.6  above  the  average 
of  5  years;  Tioga,  Pa.,  warmest  October  for  11  years;  Woodstock,  Vt.,  warmest  Oc- 
tober in  10  years.  The  month  was,  however,  especially  notable  for  the  absence  of 
severe  frosts  and  the  consequent  development  of  the  growth  of  vegetation. 

Bangt%  of  iemperaiures. — Large  monthly  and  diurnal  ranges  have  been  respectively 
as  follows:  Brackettville,  monthly,  68^,  diurnal,  40°;  Breckenridge,  54^  and  42^; 
Cheyenne,  74°  and  58© ;  Denver,  63<^  and  44° ;  Dodge  City,  61°  and  40°;  Eagle  Pass, 
60^  and  39° ;  Pembina,  49°  and  42° ;  Winnemucca,  65°  and  47° ;  Yankton,  48°  and 
40^.  The  smallest  ranges  have  been :  Cape  Lookout,  monthly,  28°,  diurnal,  16° ;  Cape 
May,  29°  and  18° ;  Charleston,  28  and  18° ;  Key  West,  17°  and  12° ;  New  Orleans,  31° 
and  16° ;  Pike's  Peak,  49°  and  19° ;  Savannah,  33°  and  20° ;  Tybee  Island,  31°  and 
18°. 

Monthltf  mean  temperatures  at  special  pointa  have  been  as  follows :  Mount  Washing- 
ton, .30°.6;  Pike's  Peak,  17°.0;  Pembina,  40°.0. 

Maximum  and  minimum  temperatures. — Maximum  temperatures  above  90°  are  re- 
ported as  follows :  93°  at  Indianola ;  93,  Red  Bluff;  95,  Dennison ;  96,  Mason ;  98,  Cor- 
sicana ;  99,  San  Antonio ;  101,  Eagle  Pass ;  104,  Brackettville. 

Minimum  of  temperatures  below  &°  have  been  reported  as  follows :  25°  at  Salt  Lake 
City;  23°,  North  Platte;  21°,  Boise  City;  20°,  Santa  F6;  19°,  Pembina;  '16°,  Breck- 
enridge; 14°,  Winnemucca;  10°,  Mount  Washington;  3°,  Cheyenne;  — 6°,  Pike's 
Peak. 

Frosts  were  reported  by  voluntary  observers  us  follows :  On  the  Ist,  in  New  York  ; 
3d,  West  Virginia;  4th,  Dakota,  Illinois,  Iowa,  Kansas,  Minnesota,  Missouri,  Ne- 
braska; 5th,  Arkansas,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Mary- 
laud,  Michigan,  Minnesota,  Nebraska,  North  Caiolina,  Ohio,  Pennsylvania,  Tennes- 
see. Wisconsin;  6th,  Arkansas,  Connecticut,  Dakota,  Delaware,  Georgia,  Illiniois, 
Indiana,  Iowa,  Kentucky,  Maine,  Maryland,  Massachusetts,  Michigan,  Minnesota,  Ne- 
braska, New  Hampshire,  New  Jersey,  New  York,  North  Carolina,  Ohio.  Pennsylvania, 
South  Carolina,  Tennessee,  Vermont,  We«t  Virginia,  Wisconsin;  7tn,  Connecticut, 
Maine  Maryland,  Massachusetts,  Michigan,  Nebraska,  New  Hampshire,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Utah,  Vermont,  West 
Virginia ;  8th,  Connecticut,  Kansas,  Massachusetts,  Missouri,  Nebniska,  New  Hamp- 
shire, New  Jersey,  New  York,  Utah;  9tli,  Massachusetts,  Ohio;  10th,  Iowa,  Kansas, 
Missouri,  Nebraska,  North  Carolina,  Ohio,  Virginia,  California;  llth,  Illinois^  In- 
diana, Iowa,  Kentucky,  Missouri,  Wisconsin;  12th,  Illinois,  Indiana,  Kentucky,  Michi- 
fan,  North  Carolina,  Ohio,  Tennessee,  Wisconsin ;  13th,  Maryland,  North  Carolina, 
ennessee;  14th,  Maine,  Maryland,  Massachusetts,  New  Hampshire,  New  York, 
North  Carolina;  15th,  Ohio;  16th,  Utah;  17th,  Connecticut,  Mame,  Massachusetts, 
New  York,  Utah  Territory,  Vermont;  18th,  Maine,  Massachusetts,  Utah  Terri- 
tory, Vermont;  19th,  Illinois,  Utah  Territory;  20th;  Dakota,  Maine,  Nebraska, 
Utah  Territory,  Wisconsin ;  21st,  New  York,  Illinois,  Iowa,  Kansas,  Missouri,  Ne- 
braska, Utah  Territ4)ry  Wisconsin;  22d,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas, 
Michigan,  Mississippi,  Nebraska,  New  Hampshire,  New  York,  Ohio,  Texas,  Wiscon- 
sin; 2:Jd,  Arkansas,  Tennessee,  Connecticut,  Delaware,  Illinois,  Indiana,  Kansas, 
Maryland,  Massachusetts  NewHampshire^  New  Jersey,  New  York,  North  Carolina, 
Ohio,  Pennsylvania,  South  Carolina,  Virginia,  West  Virginia ;  24th,  Georgia,  Il- 
linois, North  Carolina,  Ohio,  South  Carolina,  Tennessee :  25tu,  New  Hampshire, 
New  York,  North  Carolina;  26th,  New  York,  New  Hampshire,  Pennsylvania,  Ver- 
mont ;  27th New  York,  Massachusetts,  New  Hampshire,  Utah  Territory,  Vermont;  28th, 
Connecticut,  Mjtssachusetts,  New  Hampshire,  New  York,  Vermont;  29th,  Illiniois, 
low^a,  Missouri,  Nebraska,  New  Hampshire,  Utah  Territory,  Wisconsin;  30th,  Illi- 
nois, Indiana,  Iowa,  Nebraska,  New  Hampshire,  New  Jersey,  Ohio^  Utah  Tertitory, 
W^isconsin ;  31st,  Connecticut,  Illinois,  Massachusetts,  Michigan,  Missouri,  Nebraska, 
New  Hampshire,  New  York,  Ohio,  W^isconsin. 

The  frosts  just  enumerated  were  generally  light,  and  the  remarkable  lateness  of  se- 
vere frosts  is  thus  commented  on  by  a  few  observers :  At  Vail,  Iowa,  on  the  31st,  osage 
orange  leaves  still  green  j  Fall  River,  Mass.,  cherry  blossoms  picked  on  the  21st ;  Free- 
hold, N.  J.,  wild  violets  m  bloom  on  the  14th  ;  Waterburg,  N.  Y.,  second  crop  of  rasp- 
berries ' 
month 

phy,  .  „     _  .  __ 

no  severe  frost  as  yet,  vegetation  uninjured ;  Chambersburg,  Pa.,  no  frost  during 
the  month,  but  a  severe  one  November  1;  Austin,  Tenn.,  no  heavy  frost  yet;  Green 
Castle,  Pa.,  flowers,  tomatoes,  pumpkins,  and  locust  trees  are  in  bloom,  no  iiiiurious 
frost;  Hulmerville,  Pa.,  24th,  tomatoes  ripe,  and  pepper  plante  in  bloom ;  Lyncnbnrg, 
Va.,  no  frost  during  the  month,  tobacco  almost  matured  for  a  second  crop ;  Strafford,  Vt., 
raspberries  plentiful  and  ripe  on  the  15th;  and  strawberries  in  bloom^  May  flowers  seen 
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on  the  17th ;  Woodgtock,  Vt.,  colore  of  antainn  foliaj^e  at  their  height  one  week  later 
than  usnal;  West  Charlotte,  Vt.,  red  raspberries  npe  14th  and  15th,  dandelious  in 
bloom  on  the  18th. 

Ice  was  formed  generally  in  connection  with  severe  frost  as  follows :  On  the  3d, 
Idaho;  4th,  Dakota,  Iowa,  and  Njebraska ;  5th,  Minnesota,  Dakota,  and  Illinois;  Gth, 
Iowa,  and  Wisconsin ;  7th,  Massachusetts,  New  York,  and  Utah  Territon' ;  8th,  Utah 
Territory;  10th  Nebraska  ;  12th,  Michigan;  16th,  Utah  Territory ;  19th,  Maine ;  20th, 
Iowa  and  Nebraska;  21st,  Iowa,  Kansas,  Michigan,  and  Nebraska:  22d,  Illinois; 
23d,  Maine,  Connecticut,  Massachusetts,  New  York,  and  Rhode  Island ;  26th,  Maine ; 
27th,  New  Hampshire,  Maine,  and  Vermont ;  2Bth,  Connecticut,  Massachusetts,  New 
Hampshire,  Idaho,  Maine,  and  Vermont ;  30th,  Nebraska,  and  Wisconsin ;  31st,  Mas- 
sachusetts and  Nebraska. 

PRECIPITATION. 

In  general, — The  general  distribution  of  rain  for  the  month  is  shown  on  chart  No.  III. 
The  table  in  the  lower  left-hand  comer  gives  the  average  precipitation  in  the  various 
districts,  and  shows  a  very  large  excess  in  the  Gulf  and  Atlantic  States,  the  Upper 
Lake  region  Northwest,  and  in  Oregon.  This  excess  is  to  a  great  degree  owing  to  the 
precipitation  attending  storms  Nos.  I,  VII,  and  X. 

Special  heavy  raine. — ^The  following  notable  cases  of  heavy  rains  that  have  been  re- 
ported: 1st,  Jacksonville,  Fla.,  3.^  inches;  Quitman,  Ga.  (1st,  2d,  3d),  8.90  inches. 
Saint  Mark^s,  Fla.  (Ist.  2d,  3d),  7.28  inches.  3d,  Charleston,  N.  C,  1.75  inches ; 
Duluth,  Minn.,  1.51  inches;  Tybee  Island,  Ga.  (2d,  3d),  2.65  inches;  Augusta,  Ga., 
2.13iuciies;  Savannah,  Ga.,  2.93  inches ;  Oglethorpe  Barracks.,  Ga.,  2.56  inches ;  Mount 
Forest,  Canada,  2.33  inches;  Mayport,  Fla.,  6.32  inches;  making  a  total  of  11.08  inches 
in  10  days.  4th,  Baltimore,  Md.,  2.74  inches ;  Cape  Lookout,  N.  C.,  1.85  inches ;  Lynch- 
burg, Va.  (3d.  4th,),  5.43  inches:  New  Haven,  Conn.  (4th,  5th),  4.05  inches;  New 
YorK  City,  4.02  inches;  Philadelpuia,  Pa.,  2.73  inches;  Springfield,  Mass.  (4th  5th), 
3.77 inches;  Wilmington,  N.  C.  (3d,  4th),  2.55  inches;  Washington,  D.  C,  3.98  inche«; 
Gainesville,  Ga.,  2.30  inches;  Fort  Whipple,  Va.,  4.30  iuchc^s;  Sandy  Hook,  N.  J., 
3.26 inches ;  Willets Point,  N.  Y.,  2.17  inches ;  Accotink,  Va.,  4.00 inches ;  Bamegat, N.  J., 
2.08  inches.  5th,  Boston,  Mass.,  4.00  inches;  New  London,  Conn.,  2.77  inches;  New- 
port, R.  L, 2. 03 inches;  Portland,  Me.,  1.71  inches;  Thatcher's  Island,  Mass.,  3.19 inches; 
Fort  Adams,  R.  L,  2.90  inches;  Fort  Hamilton,  N.  Y.  (4th,  5th),  4.90  inches.  7th, 
Denison,  Tex.,  2.02  inches.  8tli,  Alpena,  Mich.,  2.06  inches;  Fort  Hamilton,  N.  Y. 
(8th,  9th),  2.06  inches.  9th,  Cape  Mav,  N.  J.,  1.97  inches;  Philadelphia,  Pa.,  2.17 
inches;  Willet's  Point,  N.  Y.,  1.25  inches;  Bamegat,  N.  J.,  2.83  inches.  10th,  East- 
port,  Me.,  2.05  inches;  Alpena,  Mich.  (lOth,  11th),  5.17  inches.  11th,  Buffalo,  N.  Y., 
2.03  inches.  13th,  in  vicinity  of  San  Diego,  Cal.,  first  rain  of  season  occurred,  being 
the  heaviest  rain-fall  for  twenty  years ;  it  seems  to  have  passed  fix>m  the  southeast  to 
northwest  over  a  tract  of  country  thirty  to  forty  miles  wide,  extending  from  the 
coast  far  beyond  the  mountains  to  the  northeast.  14th,  Breckenridge,  Minn.,  2.25 
inches ;  Denison,  Tex.,  4.00  inches.  15th,  Fort  Gibson,  Ind,  T.,  1.81  inches ;  Galveston, 
Tex.  (15th  16th),  3.68  inches ;  Fort  Sill,  Ind.  T.,  3.28  inches.  16th,  Corsicana,  Tex., 
2.12  inches;  Indianola.  Tex.,  4.11  inches ;  Shreveport,  La.,  2.29  inches;  Baton  Rouge 
Barracks^  La.,  2.05  incne«.  18th,  Baton  Rouge  Barracks,  6.70  inches.  19th,  Chica^, 
111.,  2.19  inches  ;  Detroit,  Mich.,  2.02  inches ;  Anna,  III.,  2.88  inches;  Sanduskv,  Ohio, 
2.42  inches;  Toledo,  Ohio  (19th  and  20th),  3.52  inches.  20th,  Fort  Porter,* N.  Y., 
2.14  inches.  21st,  Norfolk,  Va.,  2.27  inches;  Omaha,  Nebr.,  2.14  inches;  Cape  Henrv, 
Va.,  2.28  inches.  22d,  Wood's  Holl,  Mass.,  2.63  inches.  2r)th,  New  Orleans,  La.,  2.53 
inches;  Mount  Sterling,  111.,  2.20  inches;  Galveston,  Tex.  (24th  and  25th),  9.43  inches; 
Baton  Ron^e,  Barracks,  La.,  2.50  inches.  26th,  Norfolk,  Va.,  1.97  inches ;  Smithviile, 
N.  C,  2.20  inches.  29th,  Vicksburg,  Miss.,  1.94  inches;  Baton  Rouge  Barracks,  La., 
2.60  inches.  30th,  New  Orleans,  La.,  3.52  inches;  Indianola,  Tex.,  3.24  inches;  Gal- 
veston, Tex.,  2.12  inches ;  most  of  the  smaller  rain-fulls  here  noted  fell  in  the  course 
of  a  few  hours. 

Large  monthly  rain-falls, — The  following  stations  report  lar^e  monthly  rain-falls  : 
Galveston,  17.39  inches;  Alpena,  13.18  inciies;  Indianola,  11.75  inches;  Denison,  10.74 
inches;  New  Haven,  10.09  inches;  Pilot  Point,  10.42  inches;  Saint  Mark's,  10.61 
inches;  Baton  Rouge,  16.75  inches;  Quitman,  Ga.,  13.03  inches;  Auburn,  N.  H., 
13.15  inches;  White  Plains, N.  Y.,  18.01)  inches;  Pelham,N.  Y.,  10.43  inches. 

Small  monthly  rain-falls, — The  following  stations  report  little  or  no  rain  during  the 
month:  Camp  Verde,  0.43  inch;  Eagle  PaJis,  0.35  inch;  Edinbiirg, 0.32  inch;  F'lor- 
ence,  0.49  inch;  Phujuix,  none;  Stanwix,  none;  Tucson,  0.46  inch;  Winnemueca, 
0.02  inch;  WicKenburg, none ;  Yuma, none;  Alcatraz  Island, 0.40  inch;  Salinas  City, 
0.12  inch. 

Droughts. — ^Tho  distribution  of  rain,  as  given  on  the  accompanying  chart,  shows 
slight  deficiencies  of  rain  to  have  occurred  in  the  Ohio  and  Saint  Lawrence  Valleys ; 
but  no  special  reports  of  droughts,  as  affecting  vegetation,  have  been  received,  except 
such  notes  as  are  referred  to  in  the  chapter  on  the  height  of  water  in  rivers. 

Floods, — Destructive  floods  attended  the  heavy  rains,  of  the  first  four  days  of  the 
Uiouth,  in  the  East  Gulf  and  Atlantic  States,  but  in  general  the  excess  of  rain  has 
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served  only  to  keep  the  streams  very  liigh  and  promote  vegetation  np  to  tlie  last  days 
of  antumn. 

^ai2  occarred  on  the  Sd,  in  Iowa,  Missonri;  5th,  Nebraska,  New  Tork;  14th, North 
Carolina ;  20th,  Kentacky,  Missonri ;  22d,  Maine,  Massachusetts ;  25th,  Maine,  Texas ; 
26th,  Nebraska,  New  York. 

Snow, — Snow-falls  during  the  month  occurred  as  follows :  On  the  2d,  Dakota ;  4th, 
Pennsylvania ;  5th,  Wyoming,  Wisconsin ;  6th,  New  York,  Pennsylvania,  Wyoming, 
Vermont;  8th, Michigan ;  10th,  Indiana;  11th,  Colorado;  12th,  Colorado,  Wyoming; 
13th,  Colorado,  Wyoming;  14th,  Dakota,  Nebraska,  Wyoming ;  15th,  Wyoming,  Ne- 
braska ;  18th,  Colorado,  Nebraska,  Wyoming ;  19th,  Colorado,  Nebraska,  Wyoming ; 
aOth,  Wyoming ;  21st,  Maine ;  22d,  Maine,  Ma&sachusetts,  New  Hampshire,  New  Yorfc, 
Ohio,  Rhode  Island ;  23d,  Pennsylvania :  25th,  Maine,  New  York ;  26th,  Maine,  Wyo- 
ming; 27th,  Colorado,  Nebraska ;  28th,  Colorado,  Nebraska, Utah, Wyoming ;  29th,  Col- 
orado, Wyoming ;  30th,  Colorado,  Minnesota,  Wyoming ;  Slst,  Colorado,  Nebraska,  Wy- 
oming. At  the  end  of  the  month  snow  was  one  to  three  inches  deep  in  Utah  and 
Nevada,  and  four  inches  deep  in  Vermont.  Two  feet  of  snow  had  fallen  on  Pike's 
Peak  at  the  end  of  the  month,  where  winter  had  set  in  unusually  early. 

Rainy  days, — ^The  number  of  days  on  which  rain  has  fallen  as  recorded  by  Signal- 
Service  observers  ranges  as  follows:  For  New  England,  15  to  18;  Middle  Atlantic 
States,  11  to  18 ;  Lower  Lake  region,  15  to  19  ;  Teunessee  and  the  Ohio  Vallev,  10  to 
15;  South  Atlantic  and  East  Gulf  States,  9  to  15;  West  Gulf  coast,  12  to  13;  Upper 
Mississippi  and  Lower  Missouri  Valleys,  5  to  13. 

Cloudy  days, — ^The  number  of  cloudy  days  is  reported  by  volunteer^observers  as  fol- 
lows: New  England,  5  to  14 ;  Middle  States,  13  to  19;  South  Atlantic  States,  6  to  10 ; 
East  Gulf  States,  8  to  20 ;  West  Gulf  States,  12  to  15 ;  Tennessee  and  the  Ohio  Valley, 
6  to  10 ;  Lower  Lakes,  10  to  12 ;  Upper  Lake  region,  13  to  18 ;  the  Northwest,  10  to  20, 

RELATIVK  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  For  New 
England,71to78;  Middle  Atlantic  States,  70  to  76;  South  Atlantic  States,  63  to  79 ; 
East  Gulf  States,  72  to  79 ;  West  Gulf  coast,  73  to  81 ;  Western  Texas,  54  to  75 ;  Ten- 
nessee and  the  Ohio  Valley,  65  to  72 ;  Lower  Lakes,  68  to  79 ;  Upper  Lakes,  69  to  82 ; 
Upper  Mississippi  Valley,  70  to  75;  Lower  Missouri  Valley,  70  to  74;  the  California 
coast,  71  to  74 ;  the  Sacramento  Valley,  42  to  49.  High  stations  report  the  following 
average  percentages,  not  corrected  for  altitude :  Cheyenne,  61 ;  Denver,  50 ;  Mount 
Washington,  90 ;  Pike's  Peak,  66 ;  Salt  Lake  City,  41 ;  Santa  F6, 48 ;  Winnemucca,  39. 

WINDS. 

Tn  general, — ^The  prevailing  winds  at  Signal-Service  stations  are  shown  by  the  ar- 
rows on  Chart  No.  11,  from  which  it  will  be  seen  that  they  have  been  southeasterly 
west  of  the  Lower  Mississippi;  northerly  in  the  Northwest  and  Upper  Lake  region  ; 
southerly  in  the  Lower  Lake  region  and  Middle  States ;  and  northerly  in  New  Eng- 
land, the  South  Atlantic  and  East  Gulf  States. 

Total  movements, — The  largest  total  movements  for  the  month  have  been  as  follows : 
Bamegat,  10,203  miles ;  Cape  Henry,  10,356 ;  Cape  Lookout,  10,814 ;  Cape  May,  12,2|£ ; 
Dodge  City,  10,078;  Indianola,  10,181;  Pike's  Peak,  13,658;  Sandy  Hook,  11,302 ;  San- 
dusky, 10,484.  The  smallest  movements  have  been  as  follows :  Augusta,  2,734  miles ; 
Boise  City,  1,94« ;  Knoxville,  2,346 ;  Lynchburc,  2,065 ;  Nashville,  1,971 ;  Visalia,  1,833. 

Highest  velocities^  in  miles  per  hour,  have  been  as  follows:  Barnegat,£., 60,21st; 
Cape  Henry,  N  W.,  58, 4th ;  Cape  Lookout,  SE. ,  54, 4th ;  Cape  May,  NW. ,  68, 4th ;  Dodge 
City,  NE. ,  60, 3d ;  Fort  Gibson,  S. ,  50, 14th ;  Fort  Whipple,  SE. ,  60, 4th ;  Indianola,  NE. , 
96, 16th ;  Mount  Washington,  NW.,  102, 23d ;  North  Platte,  SE.,  60, 2d ;  Pike's  Peak,W., 
65,26th;  Philadelphia,  SE.,  60,  4th;  Saint  Mark's,  SE.,  66,  3d;  Washington.  NW., 
55, 4th.  « 

Local  storms f  tornadoeSf'^c,,  as  distinct  from  extended  storms,  have  been  reported  as 
follows:  3d,  Louisiana,  Mo.,  severe  storm  of  wind  and  rain.  7th,  Mesquite,  Tex.,  at  3 
a.  m.,  a  local  storm  lasting  nearly  one  hour,  moving  toward  ESE.,  12  miles  wide; 
houses  blown  down.  13th,  Mare  Island,  Cal.,  high  wind  and  thunder-storm.  16th, 
whirlwind  in  the  bay  at  Wood's  Holl.    30th,  Farmington,  Utah,  very  high  wind. 

VERIFICATIONS. 

Indications, — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  each  succeeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.3  ])er  cent.,  and  of  verifications  of  84.6  per  cent.  The  percentages 
of  verifications  for  the  four  elements  have  been :  Weather,  91.2 ;  wind  direction,  8^.4 ; 
temperature,  84.8 ;  barometer,  80.1.  The  percentages  of  verifications  by  geographical 
districts  have  be«n:  New  England,  83.5;  Middle  Atlantic  States,  88.7 ;  South  Atlantic 
States,  86.1 ;  East  Gulf  States,  89.6 ;  West  Gulf  States,  83.6 ;  Lower  Lake  region,  80.8 ; 
Upper  Lake  refjion,  83.2;  Tennessee  and  Ohio  Valley,  86.6 ;  Upper  Mississippi  Valley, 
83.7;  Lower  Missouri  Valley,  80.3.  Of  the  3^708  predictions  that  were  made,  121,  or 
3.3  per  cent.,  are  considered  to  have  entirely  failed;  89,  or  2.4  per  cent., were  one-fourth 
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verified;  555,  or  15.0  per  cent.,  were  one-half  verified:  378,  or  10.3 per  cent., were 
tliree-fourths  verified ;  2,565,  or  69.0  per  cent.,  were  wholly  verified. 

Cautionary  Hgnals. — During  the  past  month  213  cautionary  signals  have  been  dis- 
played at  47  stations  on  the  coasts  of  the  United  States,  of  which  173,  or  81.2  percent., 
were  reported  verified  within  100  miles  of  the  station.  Thirty-two  cases  of  high  winds 
were  reported  from  these  stations,  for  which  signals  were  displayed  too  late  or  not 
at  alL 

NAVIOATION. 

Stages  of  water  in  rwere, — In  the  table  on  Chart  Ko.  Ill  are  given  the  highest  and 
lowest  readings  on  the  Signal-Service  river-gauges.  It  will  be  seen  that  the  rivers 
have  all  been  quite  low,  and  the  Ohio  so  low  as  to  impede  navigation.  The  highest 
stages  occurred  after  the  15th,  and  up  to  the  close  of  the  month.  Si>ecial  reports  as 
follows:  Roanoke  River,  N.  C,  very  high  on  the  6th,  7th,  and  8th,  within  3  feet  9^ 
inches  of  the  great  freshet  of  1873.  Muscatine,  Iowa,  3l8t,  river  at  low-water  mark. 
Pittsburgh,  river  lowest  for  30  years.  Keokuk,  river  very  low  j  navigation  suspended 
above  this  point.  Omaha,  the  channel  of  the  Missouri  has  approached  the  Nebraska 
shore.    Shreveport,  the  Upper  Red  River  and  tributaries  all  very  high. 

TEMFERATURB  OF  WATER.  , 

In  general. — ^The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
on  the  Chart  No.  III. 

Maximum  an<l  n^inimutn  temperatures. — The  highest  maxima  have  been  84^  at  Galves- 
ton and  Key  West,  83°  at  Shreveport,  77°  at  Nashville,  and  76°  at  Saint  Mark's  and 
Cairo.  The  lowest  minima  have  heen  44°  M  Alpena,  45°  at  Cleveland,  Duluth,  and 
La  Crosse,  and  46°  at  Eastport,  Omaha,  and  Yankton. 

Ranges  of  temperature. — The  least  ranges  have  been ;  3°  at  Key  West  and  San  Fran- 
cisco, 4°  at  Eastport,  and  5°  at  Charleston,  Jacksonville,  Wilmington,  and  Saint  PauL 
The  largest  have  been  25°  at  Cleveland,  21°  at  La  Crosse,  and  2S°  at  Ali>ena,  Galves- 
ton, Grand  Haven,  Omaha,  and  Saint  Louis. 

ATMOSPHERIC  ELECTRICITT. 

Tfcttii(!cr-«farm«  occurred  as  follows:  On  the  1st  in  Iowa,  Michigan,  Missonri,  Ver- 
mont, Wisconsin.  2<1,  Dakota,  Iowa,  Kansas,  Wisconsin.  3d,  Dlinois,  Iowa,  Kansas, 
Michigan,  Missouri,  Nebraska,  Texas,  Wisconsin.  4th,  Canada,  Wisconsin.  5th,  Mas- 
sachusetts. 7th,  Kansas,  Texas.  8th,  Nebraska.  9th,  Illinois,  Indiana,  Iowa,  Ohio, 
Wisconsin.  10th,  Maryland,  Virginia.  12th,  Illinois,  Iowa,  Nebraska,  Colorado,  Wash- 
ington Territory.  13th,  California,  Illinois,  Iowa,  Kansas,  Michigan,  Nebraska.  14th, 
Iowa,  Michigan,  Nebraska,  Wisconsin.  15th,  Texas,  Iowa,  Kansas,  Nebraska.  IGth, 
Texas.  18th,  Louisiana,  Canada,  Illinois,  Texas,  ^h,  Illinois,  Indiana,  Kentucky, 
Maryland,  North  Carolina,  Ohio,  Pennsylvania,  West  Virginia,  Missouri,  Virg^ia.  2l8t, 
Delaware,  Maryland,  Massachusetts,  New  Jersey,  Virginia,  Pennsylvania.  22d,  Con- 
necticut, Massachusetts.  24th,  Texas.  25th,  Iowa,  Texas.  26th,  Florida,  Iowa,  Ne- 
braska.   27th,  Iowa.    29th,  Canada,  Texas,  Vermont.    30th,  Louisiana. 

Distant  lightning  was  reported  as  follows:  On  the  1st  in  Illinois,  Iowa,  Kansas, 
Michigan,  Missouri,  Now  Hampshire,  New  York,  Ohio,  Vermont,  Wisconsin.  2d,  Iowa, 
Kansas,  Nebraska,  New  York,  Vermont,  Florida,  Tennessee.  3d,  Iowa,  Michigan, 
Missouri,  Texas.  4th,  Texas.  5th,  Maine.  6th,  Indiana,  Kansas,  Tex£».  7th,  Texas. 
8th,  Dakota,  Iowa,  Kansas,  Nebraska.  9th,  Indiana,  Wisconsin,  Missouri.  10th, 
Maryland,  Pennsylvania^  Virginia,  Georgia.  11th.  North  Carolina.  12th,  Illinois, 
Indiana,  Iowa,  Kansas,  Nebraska.  13th,  Illinois,  Indiana,  Iowa,  Kansas,  Michigan, 
Texas.  14th,  Michigan,  Texas.  15th,  Kansas,  Texas.  16th,  Texas.  19th,  Texas. 
20th,  Kentucky,  Mar^'land,  Pennsylvania.  21st,  Maryland,  New  Jersey,  Pennsylvania, 
Virginia,  Ohio.  25th,  Florida.  26th,  Nebraska.  27th,  Nebraska.  29th,  Texas,  Louis- 
iana.   30th,  Texas.    31st,  Florida. 

^urara^  were  observed  on  the  1st  in  Minnesota;  2d,  Illinois;  4th,  Michigan;  11th, 
Connecticut^  Illinois,  Iowa,  Massachusetts,  New  Jersey,  Indiana,  Michigan,  Minne- 
sota, Virginia,  Maine,  Wisconsin ;  12th,  Maine ;  15th,  Iowa ;  16th,  Maine ;  18th,  Da- 
kota ;  26th,  Wisconsin ;  27th,  Maine,  New  Hampshire ;  30th,  New  York ;  31st,  Wis- 
consin. 

OPTICAL  PHENOMENA. 

Solar  halos  were  observed  on  the  1st  in  Illinois.  2d,  Ohio.  4th,  Missonri,  Bhode 
Island.  6th,  Kentucky.  7th,  New  York.  8th,  New  Hampshire,  Rhode  Island.  11th, 
Nebraska.  12th,  Michigan,  Ohio.  13th,  Ohio,  Kentucky.  14th,  South  Carolina.  15th, 
Iowa,  New  York.  16tn,  Illinois,  New  York.  17th,  Indiana,  New  York,  Ohio,  Ken- 
tucky. 18th^  Ohio.  20th,  Maine.  21st,  Iowa,  Maine.  23d,  Iowa,  New  York.  24th, 
Illinois,  Indiana,  Iowa,  Michigan,  New  Hampshire.  New  York,  Kentucky,  Rho«le 
Island.  25th,  Indiana,  New  York,  Ohio,  Rhode  Island.  2dth,  Illinois.  29th,  Illinois, 
Michigan,  Ohio.    30th,  Illinois,  Indiana,  Ohio,  Kentucky.    31st,  Rhode  Island. 

Lunar  halos  were  observed  as  follows :  On  the  10th  in  Maryland.    12th,  Virginia. 
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13th,  Missouri,  New  Jersey,  Virginia,  Georgia,  South  Carolina.  14th,  Indiana,  Mis- 
souri^ Nebraska,  New  York,  Yinriuia^  Pennsylvania.  16th,  Illinois,  Iowa,  Kansas, 
Vircinia,  PennsylTania.  17th,  lllinois,  Indiana,  Maine,  Nebraska,  New  Jersey,  New 
YorK,  North  Carolina,  Ohio,  Pennsylvania,  Virginia,  Maryland,  Kentucky.  18th,  Mas- 
sachusetts, North  Carolina,  Pennsylvania,  Tennessee.  19th,  New  Jersey,  New  York, 
North  Carolina,  Pennsylvania,  Virginia,  Wisconsin.  20th,  Iowa,  Virginia,  South  Car- 
olina. 21st,  Michigan.  23d^  Illinois,  Iowa,  Missouri,  Nebraska,  Texas,  Wisconsin, 
Michigan.  24th,  Indiana,  Kentucky,  Maryland,  New  Hampshire,  New  Jersey,  New 
York,  Ohio,  Pennsylvania,  Texas,  Virginia,  Georgia^  South  Carolina,  West  Virginia. 
25th,  Kansas,  Kentucky,  West  Virginia.  26th,  Utah,  Kentucky.  27th,  Virginia. 
29th,  New  York,  Pennsylvania.    '.iOth,  Indiana,  Ohio.    31st,  New  York. 

Mirage  was  observed  on  the  8th  in  Kansas,  9th,  South  Carolina.  21st,  Dakota, 
22d,  Kansas.    29th,  Dakota.    At  New  London,  14th  to  18th,  and  25th  to  28th. 

MISCELLANEOUS  PHENOMENA. 

Birds. — BUuikbirds  were  seen  on  7th  at  Oregon,  Mo. ;  11th,  last  seen,  Contoocook- 
ville,  N.  H. ;  flying  S.,  6th,  Palermo,  N.  Y. ;  3d,  Wappinger^s  Falls,  N.  Y. ;  10th,  Jack- 
sonburg,  Ohio;  flying  W.,  on  21st,  Austin,  Tenn.  i^/ti^'a^s  going  south,  11th,  Creswell, 
Kans. :  first  seen  21  at,  Belmont  Farm,  Tex.  Bluebirds  and  ground  sparrmce  last  seen  on 
31st,  Contoocookville,  N.  H.  Bluebirds j  27th,  Palermo,  N.  Y. ;  Slst,  flying  S.^  Ken- 
sico,  N.  Y. ;  flrst  seen,  22d,  Belmont  Farm,  Tex.  Buffalo  birds,  large  flocks  going  S., 
5th,  Creswell,  Kans.  Crows,  flying  S. ;  11th,  12th,  Genoa,  Nebr. ;  26th,  Palermo,  N. 
Y.  Cranes,  flying  S. ;  29th,  Baxter  Springs,  Kans. ;  2l8t,  Sedgwick,  Kans. ;  20th,  Em- 
erson, Nebr. ;  11th,  Clear  Creek,  Nebr. ;  21fit,  Behnont  Farm,  Tex. ;  flying  S.  W.,  20th, 
Creswel,  Kans.  Ducks,  flying  N. ;  12th,  Lower  Brul6  Agency ;  plentiful,  20th,  Farm- 
ingdale,  N.  Y.:  flying  S.,  29th,  30th,  31st,  Daytona,  Fla. ;  2d,  Frankford,  Mo.;  29th, 
31st,  Belmont  Farm,  Tex. ;  22d,  Morgantown,  West  Va. :  numerous,  10th,  Orecon,  Mo. 
Wild  docks  seen  on  25th,  New  Bedford,  Mass.    Eagles,  flying  S.,  5th  SedgwicK,  Kans. 

Hen- 

La- 

lowa; 

10th,  Nora  Springs,  Iowa;  22d,  Tabor,  Iowa;  Ist,  Boonsboro,  Iowa;  29th,  Baxter 
Springs,  Kans. ;  2<1,  17th,  19th,  24th,  26th,  28th,  29th,  Creswell.  Kans. ;  18th,  19th, 
Sedgwick,  Kans. ;  17th,  Independence,  Kans. ;  26th,  Lawrence,  Mass. ;  23d  and  24th, 
Detroit,  Mich. ;  22d,  Northport,  Mich. ;  2d,  Frankford,  Mo. ;  20th,  Emerson,  Nebr. ; 
1st,  Plattsmouth,  Nebr. ;  5tn,  24th,  28th,  29th,  and  3l8t,  and  verv  numerous  at  Clear 
Creek,  Nebr. ;  24th,  Contoocookvillc,  N.  H. ;  29th,  Oregon,  Mo. ;  Slst,  Freehold,  N.  J. ; 
27th,  Ardemia,  N.  Y. ;  13th,  Palermo,  N.  Y. ;  23d,  Penn  Yan,  N.  Y. ;  21st,  26th,  Farm- 
ingdale,  N.  Y.;  26th,  Wappinger's Falls,  N.  Y. ;  11th,  Bellefontaine,  Ohio;  29th.  West- 
chester, Pa. ;  22d,  Tioga,  Pa. :  13th,  Franklin,  Pa. ;  24th,  Hulmeville.  Pa. :  2lst  and 
26th,  Austin,  Tenn. ;  21st,  28th,  3l8t,  Belmont  Farm,  and  numerous  21st,  22d ;  27th, 
Embarrass,  Wis. ;  2 Ist,  29th,  Corsicana,  Tex. ;  10th,  Breckenridge,  Minn. ;  22d,  Leav- 
enworth, Kans. ;  23d,  Vicksburg,  Miss. ;  29th,  Cincinnati,  Ohio ;  20th,  Morgantown, 
West  Va. ;  flying  S.  W.,  24th,  Laconia,  Ind. ;  flving  W.,  23d,  Northport,  Mich. ;  flying 
W.  S.  W.,  13th,  audN.  W.  18th,  North  Volney,  N.  Y. ;  numerous25th.  Olivet,  Dakota; 
flying  N.,  22d,  23d,  Waterburg,  N.  Y. ;  3d,  Corsicana,  Tex. ;  flving  N.  W.,  11th,  Mon- 
tana. Wis.;  flying  S.  E.,  2d,  Green  Castle,  Pa.;  flying  S.  S.  W.,  20th,  and  S.  E.  21st, 
at  Alto  Vista,  Va.  Humming-Hrds,  last  seen  on  1st  and  3d,  Oregon,  Mo.  Pelicans,  fly- 
ing S.,  27th,  Oregon,  Mo.  Bobins,  last  seen  16tl^  Creswell,  Kans. ;  24th,  Contooocook- 
ville,  N.  H. ;  18th,  Palermo,  N.  Y. ;  24th,  Penn  Yan,  N.  Y. ;  departing  7th  at  West 
Charlotte,  Vt.,  and  entirely  disappeared,  together  with  phcBbes  and  sparrows,  after 
the  24th.  Swallmvs,  last  seen  13th,  Wappinger's  Falls,  N.  Y.  Chimney'Swallotos,  leave 
Jacksonburg,  Ohio,  14th.  Snow-birds,  flrst  seen  20th,  Bellefontaine,  Ohio;  24th, 
Bethel,  Oliio;  24th,  Jacksonburg,  Ohio;  25th,  Ringgold,  Ohio. 

Insects. — Bees  and  butterflies,  flying  about,  23d,  Louisville,  111. ;  first  seen,  2l8t,  Bel- 
mont Farm,  Tex.  Frogs,  grasshoppers,  and  crickets,  singing  on  13th  and  24th,  Oregon, 
Mo.  Katy-tUds,  singing  on  the  29th,  Freehold,  N.  J. ;  last  heard,  25th,  Wappinger^s 
Falls,  N.  Y.  Hessian  fly,  has  injured  the  wheat  worse  than  ever  before  at  Martinsville, 
HI. 

Botanical, — Osage  orange,  still  green.  31st,  Vail,  Iowa.  Morello  Cluny  tree,  in  bloom 
on  the  14th,  Oregon,  Mo.  Base  bush,  lull  bloom,  31st,  Belmont  Farm,  Tex.  Jfild  mus- 
tard, in  blossom,  on  the  31st,  Vail,  Iowa. 

Polar  bands.—lbth,  Southington,  Conn. ;  2d,  28th,  and  30th,  Saint  Mary's  Home, 
Ind.;  Ist  and  24tli,  Iowa  City,  Iowa;  6th,  8th,  27  th,  29th,  and  30th,  Tabor,  Iowa;  24th, 
Danville,  Ky. :  30th,  Gardiner,  Me.;  17th,  Contoocookville,  N.  H. ;  19th,  Auburn,  N. 
H. ;  14th,  Jacksonburg,  Ohio;  30th,  Cannonsburg,  Pa.;  24th,  Woodstock,  Vt.  ;  9th, 
17th,  and  21st,  Wytheville,  Va.      • 

Sunsets. — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  all  regular  Signal-Service  stations.    Reports 


508 


BEPOST   OF  THE   CHIEF   SIGNAL-OFFICER. 


from  lOS  stations  show  69  blank  or  doubtful  casen;  for  the  remaining  3,112  cases,  2,616 
(or  84.2  i>er  cent.)  were  followed  by  the  anticipated  weather. 

Prairie  and  forest  fires  or  smoke,  daily,  from  the  6th  to  the  Slst.  at  Pembina  and  Lower 
Brul6  Agency,  Dak. ;  2Bth.  Fort  Lamed,  Kaus. ;  22d  and  23d,  Olivet,  Dak. ;  4th  and 
26th  to  3l8t,  daily,  Creswell,  Kans. ;  24th  and  25th,  Somerset,  Masis. ;  24th,  Walthani, 
Mass.  J  12th,  22d,  23d,  24th,  and  Slst,  Clear  Creek,  Nebr. ;  23d,  Genoa,  Nebr. ;  2rth, 
29th,  30th,  and  Slst,  Oregon,  Mo. ;  17th,  Westville,  Ohio ;  20th  to  31st,  very  extenmve 
near  Bismarck,  Dak. 

Meteors  were  observed  on  the  Ist  in  Connecticut,  Maryland,  Massachusetts,  New 
York :  2d,  Maryland,  Massachusetts,  New  Jersey,  New  York,  Ohio,  Pennsylvania ;  3d, 
New  York,  Pennsylvania ;  5th,  Maryland,  Massachusetts,  New  York ;  6th,  Maine,  South 
Carolina;  7th,  Maryland,  New  York,  Idaho;  9th,  Massachusetts;  11th,  Maryland, 
Massachusetts,  New  Jersey;  13th,  Indiana^  Iowa,  New  Jersey;  13th,  Maryland;  15th, 
Indiana,  Pennsylvania;  16th,  Indiana,  New  York,  Pennsylvania;  17th,  New  York, 
Vermont;  18th,  Minnesota;  22d,  Iowa,  New  York;  23d,  Connecticut.  Kansas,  Minne- 
sota, Texas;  24th,  New  Jersey,  Georgia;  27th,  Ohio;  28th,  Indiana;  29th,  Iowa;  30th, 
Connecticut,  Louisiana,  Maine,  Maryland,  Pennsylvania;  3l8t,  Illinois,  Indiana,  New 
York,  Ohio. 

Zodiacal  light, — 30th  and  31st,  Sonthington,  Conn. ;  18th  and  19th,  in  mornings,  Dav- 
tona,  Fla. ;  6th,  9th,  11th,  13th  to  17th,  at  Saint  Mary's  Hospital,  Indiana,  and  Ist,  5th, 
6th,  7th,  and  28th  at  Cambridge,  Mass. 

Earthquakes  have  been  noted  as  follows:  On  the  12th,  quite  severe  shocks  were  felt 
in  Oregon,  occurring  at  Portland,  at  1.53  p.  m. ;  at  Marshfield.  Clackamas  County,  at 
1.45  p.  m.,  and  at  Cascade  City,  at  9  a.  m.  and  1.52  p.  m.  Shocks  were  also  felt  at 
Hubbard  and  at  points  down  the  Columbia  River.  The  vibrations  were  from  north  to 
south  at  Portland ;  several  windows  were  broketi  and  two  chimneys  thrown  down. 
3.26  a.  m.,  slight  earthquake  shock  felt  all  over  the  Isthmus  of  Panama.  October  9, 
2  a.  m. ,  earthquake  shocks  felt  at  Lima  and  Callao ;  vibrations  from  north  to  south, 
lasting  one  minute,  and  at  2.20  a.  m.,  two  shocks  were  felt  in  Pisco,  lea,  and  Chincha. 

80LAR  PHENOMENA. 

Sun-spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  communicated  by  Rear-Admiral  John  Rodgers,  U.  S.  N., 
Superintendent  of  the  Naval  Observatory : 


October,  1877. 


2— Noon  .... 
5—11  a.  m . . 
6—11  a.  m . . 
7—  2  p.m.. 
rila.m 


10— <    a  _  _ 
o  p.  m .  < 

5  p.  m. . 

11—  3  p.m... 

12—11  a.  m . . . 

13—  3  p.m... 

14 —  3  p.  m 

15— 11a.m... 


15 —  4  p.m... 

16 —  4  p.m... 

17 —  4  p.  m . . . 

18—  4  p.m... 

22 —  3  p.  m . . . 
23—11  a.  m . . 

23—  4p.m... 
31 —  3  p.  m . . . 
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30 

0 

0 

0 
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2 
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Bemarks. 


Large  groop  of  lkonl». 


Extenslre  mottling  over  the  solar 
surfiaee. 


Surface    somewhat    mottledr— 
"veiled  spota.** 


FacnlcB  and  mottling. 


Largest  spot  about  25"  in  diame- 
ter; readily  visible  to  the  unas- 
sisted eye. 


Professor  Hinrichs,  of  Iowa  City,  reports  that  the  sun  was  almost  free  from  spots 
until  the  27th,  when  a  spot  of  very  large  size  appeared,  followed  by  smaller  ones  in 
two  distinct  groups. 
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NOTES  AND  EXTRACTS. 

Mr.  J.  H.  C.  CofBn,  of  the  Unite<l  Stat-es  steamer  Monocacy,  reports  disturbances  of 
the  ocean  at  Nafi^asaki,  Japan,  on  August  21,  1877,  as  follows: 

**The  flood-tiue  had  been  making  sometime,  and  at  4.45  p.  m.  it  was  nearly  hij^h 
water.  At  this  time  it  was  noticed  that  the  water  was  rapi(ily  running  out,  carrying 
with  it  a  number  of  small  junks  and  boats,  at  the  rate  of  six  or  seven  knots;  it  con- 
tinned  to  run  out  for  twenty  minutes,  the  water  in  this  time  falling  six  feet.  At  5.05 
p.  m.  the  water  relumed  with  a  much  greater  velocity  than  it  had  run  out,  the  water 
rising  to  its  former  height.  At  5.13  p.  m.  the  second  recession  commenced  and  con- 
tinued for  twenty  minutes,  the  water  falling  as  before.  At  5.33  it  came  in  again  with 
about  the  same  velocity  as  before,  and  rose  a  foot  higher  than  before.  At  5.45  p.  m. 
the  third  recession  commenced,  the  water  falling  about  three  feet,  and  then  seemed  to 
stop  for  a  few  moments  and  fall  again,  about  two  feet  more.  At  6.05  p.  m.,  commenced 
to  run  in  again,  strong  at  first  but  slower  afterwards.  At  6.80  the  water  w^as  about  a 
foot  lower  than  the  former  wave,  and  it  remained  at  this  height.  The  weather  had 
been  warm  and  calm,  the  barometer  steady  at  29.80  until  4.30  p.  m.,  when  it  dropi)ed 
slightly.  There  was  no  dama^^  done  in  the  harbor,  the  vessels  at  anchor  swinging  as 
the  recessions  took  place.  It  is  generally  believed  to  have  been  caused  by  the  break- 
ing out  of  some  volcano  in  the  vicinity;  it  is  a  very  unusual  thine  for  Nagasaki, 
although  they  have  experienced  slight  tidal  waves  in  the  harbor,  vessels  outside 
noticed  nothing  unusual." 

From  a  paper  by  Mr.  G.  J.  Symons,  F.  M.  S.,  "On  the  Climates  of  the  Various  Brit- 
ish Colonies,"  the  following  very  interesting  table  is  taken : 

Annual  dimaloloffical  data  for  the  principal  British  colonies. 


Kame  of  colony  and  station. 


London 

St.  Helena,  Longwood 

Cape  of  Good  Hope 

Natal 

ManritluB 

Beneal,  Calcutta 

Bombay 

Madraa 

Ceylon 

StraiU  SeUlcments 

Sneenaland,  Brisbane 
ew  South  Wales,  Sydney 

Victoria,  Melbourne 

South  Australia,  Adelaide 
Tasmania,  Hobart  Town . . 
New  Zealand,  WeUington. 

British  Guiana 

Barbadoes 

British  Honduras,  Belize  . 

Bermuda 

Canada,  Newfoundland  . . . 

Canada,  Toronto 

Canada,  Manitoba 

Canada,  British  Columbia. 


Temperature. 
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49.0 

ei.4 

61.2 
64.6 
77.1 
79.0 
79.0 
80.0 
80.7 
79.8 
70.0 
.62.4 
67.5 
63.1 
54.4 
55.6 
79.0 
75.0 
80.0 
71.0 
40.0 
44.1 
31.3 
40.3 


95.0 

77.6 

07.4 

97.8 

90.0 

106.0 

93.5 

110.0 

95.0 

93.0 

108.0 

107.0 

111.2 

113.5 

105.0 

83.0 

89.0 

85.0 

88.0 

95.0 

92.6 

99.2 

95.0 

100.0 
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5.0 
52.0 
37.7 
29.0 
62.8 
52.7 
58.0 
57.6 
6&3 
65.0 
34.5 
3&0 
27.0 
34.2 
29.0 
30.0 
6&0 
64.0 
58.0 
46u0 
— 2L0 
—26.5 
—43.1 
—29.0 


90.0 
25.6 
59.7 
68.8 
27.2 
53.3 
34.5 
52.4 
26.7 
28.0 
73.5 
71.0 
84.2 
79.3 
76.0 
53.0 
21.0 
2L0 
80.0 
49.0 
113.5 
125.7 
13&1 
129.0 


OS  « 


15.6 

5.6 

10.3 

1&3 

6.7 

13.2 

9.7 

16.6 

9.0 

12.8 

20.9 

14.7 

1&8 

20.6 

17.9 

12.0 

10.0 

&8 

3.0 

14.0 

14.4 

•16.6 

23.2 

19.3 
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.4 
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Peret 
82 
87 
75 
72 
71 
76 
76 


83 


76 
72 
72 
60 
75 
68 


83 

so' 


77 
84 
62 


I 

« 


Inehei. 
25 
40 
24 
30 
56 
66 
71 
48 
76 
95 
51 
50 
26 
21 
23 
47 
94 
67 
71 
48 
55 
36 
22 


Pnblished  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen,  (Bvt,  Awgd,),  Chief  Signal  Officer ^  U,  S,  A. 
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Paper  32. 
MONTHLY  WEATHER  REVIEW,  NOVEMBER,  1877. 

INTRODUCTION. 

The  present  review  for  the  month  of  November  depends  npon  all  official  data  received 
up  to  tne  15th  of  December  from  the  Canadian  meteorological  office ;  the  United  States 
Navy ;  the  Army  post  surgeons;  and  the  voluntary  and  regular  obsen^ers  of  the  United 
States  Signal  Service.  The  most  interesting  features  of  the  month  have  been :  first, 
the  three  severe  storms  that  occurred  the  first  nine  days  of  the  month ;  second,  the  ex- 
cess in  pressure  in  the  Middle  States,  Lower  Lake  region,  and  New  England ;  third, 
the  general  excess  of  rain-fall,  excejtt  in  the  Northwest ;  fourth,  the  general  continua- 
tion of  high  temperature,  except  in  the  Gulf  States ;  fifth,  the  unusually  large  number 
of  cautionary  signals  displayed;  sixth,  the  unusually  large  number  of  earthquakes. 

BAROMETRIC  PRESSURE. 

In  general, — ^The  general  distribution  of  atmospheric  pressure  for  the  month  is  shown 
by  the  isobars  on  Chart  No.  II,  from  which  it  appears  that  the  area  of  highest  pressure, 
or  that  included  within  the  isobar  of  30.10,  includes  Gulf,  South  Atlantic  and  Middle 
Atlantic  States.  The  area  of  lowest  pressure  on  the  chart  lies  in  Dakota.  The  gen- 
eral distribution  of  pressure  agrees  very  nearly  with  the  mean  since  1872,  with  the  ex- 
ception of  a  marked  excess  in  the  Middle  and  New  England  States.  The  pressure  on 
the  Pacific  coast  has  been  about  the  mean. 

Barometric  ranges. — The  general  range  of  pressure  (as  reduced  t-o  sea-level)  is  shown 
by  the  following  table,  which  gives  the  highest  and  lowe^^t  pressures  at  the  center  of 
high  and  low  areas  respectively,  and  from  which  it  will  appear  that  for  the  whole 
country  a  range  of  1.76  inches  has  been  recorded : 

LOW  AKBAB. 


No. 


I 

IT 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

xn 


Location. 


Father  Point 

Saint  Paul 

Cape  Breton 

BUmarck 

Toledo  and  Detroit 

Parry  Sound 

Cape'  Breton 

Lynchburg  

Bismarck 

Bismarck 

£scanaba 

Halifax 


Date. 


Xovember  8,  7.35  a.  m. 
November  1,  11  p.  m. . . 
November  6,  4.35  p.  m. 
November  6,  11  p.  m — 
November  8,  4.35  p.  m. 
November  15,  4.35  p.  m 
November  19,  7.35  a.  m 
November  23,  11  p.  m. . 
November  20,  4.39  p.  m 
November  23,  4.35  p.  m 
November  27,  4.35  p.  m 
November  29, 11  p.  m. . 


P. 

Is 


'^ 


2a  93 
25.50 
29.48 
29.50 
29.47 
29  83 
29.33 
29.63 
29.55 
29.31 
29.22 
2&.U 


HIGH  ABBAS. 


No. 


I 

n 
III 

IV 

V 

VI 


Location. 


Nova  Scotia , 

Middle  States 

Lower  Missouri  Valley 

Indian  Territory 

New  England 

Indian  Territory 


November  2,  7.35  a.  m . . 
November  4,  7.35  a.  m . . 
November  5,  7.35  a.  m 
November  10,  7.35  a.  m 
November 20,  11  p.  m... 
November  29,  11  p.  m... 


ae 

S 


^ 


30.15 
80.43 
30.62 
30.60 
30.68 
30.59 


The  local  harometric  ranges  hoive  been  as  follows :  Large  ranges — Albany,  1.51 ;  Burling- 
ton, 1.54 ;  New  Haven  andEastport,  1.46;  Rochester,  1.44  ;  Buffalo,  1.45;  Boston,  1.42. 
Smalt  rawflfe*— Sacramento,  0.52 ;  Santa  F6,  0.51 ;  San  Francisco,  0.56 ;  Los  Angeles, 
0.45 ;  Denver,  0.66 ;  Jacksonville,  0.61. 
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...  No.  I. 


15 


No.  II. 


i 


16 


No.  III. 
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Areas  of  high  pveaawre  in  general, — ^The  areas  of  high  prepsnre  oecnninpf  during  the 
month  of  November  have  most  frequently  first  appeared  on  the  Pacific  coast,  andthen 
"been  transferred  over  the  Rocky  Mountains.  A  few  seem  to  have  entered  the  United 
States  in  the  plateau  east  of  the  Rocky  Mountains,  and  west  of  the  Mississippi  River, 
in  rear  olf  depressions  moving  over  the  Northwest.    In  detail,  they  are  as  follows : 

No.  I. — On  the  morning  oi  the  Ist  the  highest  pressure  was  in  the  Middle  States. 
This  high  area  moved  slowly  in  a  northeasterly  direction  into  Nova  Scotia,  and  disap- 
peared on  the  2d  beyond  that  coast,  in  advance  of  depression  No.  I,  then  moving  over 
the  Lake  region. 

No.  II. — The  pressure  rose  on  the  Pacific  coast  during  the  last  days  of  October.  On 
the  morning  of  the  Ist  of  November  the  barometer  was  the  highest  above  the  normal 
pressure  in  Oregon.  This  high  area  moved  rapidly,  with  northwesterly  winds,  in  a 
Kcintheasterly  direction,  closing  up  the  rear  of  depression  No.  I ;  and  on  the  2d  the 
highest  barometer  was  transferred  to  Texas,  giving  rise  to  a  light  "  norther."  It  then 
move<l  slowly  over  the  Atlantic  «oast  States,  acconapanied  by  northerly  winds,  veering 
to  southerly,  in  advance  of  depression  No.  Ill,  until  the  5th  instant,  when  it  disappeared 
beyond  Nova  Scotia.  ^ 

No.  III. — ^The  barometer  rose  slowly  in  the  Northwest  and  Manitoba  on  the  2d  and 
3d,  in  the  rear  of  low  area  No.  II,  but  it  remained  nearly  stationary  in  position  until 
depression  No.  Ill,  then  entering  the  Lower  Mi8.souri  Valley,  had  advanced  east  of  the 
Mississippi  River.  On  the  5th  the  barometer  rose  rapidly,  with  cold  northwesterly 
winds,  from  Minnesota  to  the  Gulf,  giving  rise  to  a  severe  "  norther  "  in  Texas  on  that 
and  the  succeeding  day.  This  high  area  was  slowly  transferred  to  the  East,  and  on 
the  6th  and  7th  occupied' the  Middle  States  and  New  England.  On  those  days  clear 
and  cold  weather  prevailed  in  the  Atlantic  States,  with  northerly  winds.  •  On* the  8th 
the  highest  pressure  moved  into  Nova  Scotia,  where  it  rapidly  disappeared,  with  south- 
erly winds,  in  advance  of  depression  No.  V,  then  progressing  in  a  northeasterly  direction 
over  the  Lake  region. 

No.  IV. — On  the  6th  and  7th  the  pressure  rose  on  the  Pacific  coast,  in  rear  of  the 
depression  charted  as  Nos.  IV  and  V.  On  the  8th  the  rise  covered  the  region  east  of 
the  Rocky  Mountains  and  west  of  the  Mississippi  River,  giving  rise  in  Texas  to  alight 
''  norther."  On  the  8th  and  9th  the  highest  pressure  was  slowly  transferred  from  the 
Northwest  to  the  West  Gulf  States.  On  the  9th  and  10th  the  iirevailing  winds  were 
northerly,  except  in  the  Upper  Lake  region  and  Northwest,  where  they  were  southerly. 
On  the  10th,  11th,  and  12th,  the  highest  pressure,  in  the  mean  time  slowly  diminishing, 
was  transferred  from  the  West  Gulf  States  to  the  Southern  States.  On  the  13th  and 
14th  this  high  area  extended  itself  along  the  Atlantic  States,  giving  rise  to  northerly 
winds  veering  to  southerly,  as  it  moved  beyond  the  coast,  in  advance  of  depression  No. 
VII.  On  the  15th  the  highest  pressure  was  again  found  in  the  South  and  Southwest, 
in  consequence  of  the  movement  of  the  stonn^  mentioned  above,  over  the  Lake  region. 
On  the  16th  this  area  remained  central  in  the  Gulf  States,  and  on  the  17th  it  was  merged 
into  high  area  No.  V. 

No.  V. — On  the  16th  the  barometer  rose  rapidly  in  Manitoba  and  th«*  Northwest,  in 
rear  of  depression  No.  VII.  On  the  17th  the  rise  extended,  with  cold  northerly  winds, 
from  Minnesota  to  the  Gulf  and  South  Atlantic  States.  On  the  18th  the  highest  pressure 
appeared  in  the  Lake  region,  and  northerly  winds,  with  clear  weather,  prevailed  to  the 
Atlantic  and  Gulf  coast.  On  the  19th  and  20th  this  high  area  moved,  with  rising 
barometer,  into  the  Saint  Lawrence  Valley  and  New  England,  this  region  being  nearly 
circumscribed  by  the  remarkably  high  isobar  of  30.60.  On  the  21st  the  highest  barom- 
eter was  transferred  to  Nova  Scotia.  The  barometer  remained  highest  in  Nova  Scotia, 
with  slowly  diminishing  pressure,  until  the  26th,  attended  in  New  England  and  the 
Middle  States  by  high  northeasterly  winds.  On  the  27th  and  28th  this  high  area  slowly 
disappeared,  with  southeasterly  winds,  in  advance  of  depression  No.  XI,  then  moving 
from  the  Lake  region  into  Canada. 

No.  VI. — On  the  25th  and  26th  the  barometer  rose  rapidly  on  the  Pacific  coast,  and 
on  the  26th  and  27th  this  high  prei^sure  extended  over  the  country  west  of  the  Missis- 
sippi River,  giving  rise  on  the  &th  and  29th  to  a  severe  " norther"  in  Texas.  On  the 
29th  and  3(>th  the  nighest  barometer  was  transferred  from  the  Northwest  to  the  Gulf 
States,  where,  on  the  midnight  of  the  30th,  unusually  cold  northerly  winds  and  clear 
weather  prevailed. 

Areas  of  low  pressure  in  general, — ^Twelve  areas  of  low  pressure,  with  their  charted 
tracks,  are  described  in  the  following  list ;  one  of  which  (No,  XII),  occurring  during 
the  last  days  of  the  month,  probably  originated  in  the  tropics  near  the  Lt^eward  Islands 
and  curving  near  latitude  30°  pursued  a  track  nearly  parallel  to  the  Gulf  Stream.  Of 
the  other  depressions  the  great  majority  have  first  appeared  on  the  Pacific  coast,  seem- 
ingly entering  the  United  States  in  either  Oregon  or  Washington  Territory,  and  have 
then  been  traced,  approximately,  in  this  office,  over  the  Rocky  Mountain  region  by 
moans  of  charts  of  normal  pressures.  Depressions  Nos.  VI,  X,  and  XI  are  not  charted  to 
the  Pacific  coast,  but  they  were  preceded  by  a  remarkable  fall  of  pressure  on  the  North 
Pacific  slope,  which  fall  was  traceable  into  the  plateau  east  of  the  Rocky  Mountains, 
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l>ut  BO  many  reports  were  miBsingfrom  that  region  that  it  was  not  considered  expedient 
to  attempt  to  chart  their  tracks.  In  examining  the  chart  of  the  tracks  of  areas  of  low 
barometer  for  this  month,  it  is  noticeable  that  of  the  three  depressions  that  enten-d 
the  Pacific  coast  near  Oregon,  all  apparently  pursued  a  southeasterly  course  over  the 
I'acific  slope  until  east  of  the  Rocky  Mountains,  where  warm  and  moist  southerly  winds 
were  blowing  from  the  Gulf  of  Mexico  j  the  same  featui'es  belong  to  depressions  New. 
y  I  and  XI,  as  far  as  charted.  Attention  was  directed  to  this  subject,  because  in  Europe 
it  has  been  noted  that  storm-ceut-ers  moving  from  the  ocean,  frequently  enter  that  con- 
tinent with  a  track  to  the  north  of  east,  but  as  they  progress  into  the  interior,  and  as 
the  countrv  becomes  more  arid  or  destitute  of  moisture,  there  is  a  tendency  for  storm- 
centers  to  be  diverted  to  the  south  of  east,  with  southerly  winds  blowing  from  the 
Black  and  Caspian  Seas.  In  two  instances  there  appear  to  have  been  formed  east  of 
the  Rocky  Mountains  double,  independent  depressions  from  the  single  depressions  en- 
tering the  Pacific  slope.  (See  Nos.  IV  and  V,  and  Nos.  X  and  XI.)  Of  these  Nos.  IV 
and  X  moved  over  the  Northwest,  encountering  the  moist,  southerly  .winds  blowing  up 
the  Missouri  and  Upper  Mississippi  Valleys,  and  Nos.  V  and  XI  entered  the  Indian 
Territory,  and  there  met  the  moist,  south  winds  from  the  Gulf. 

No.  I. — On  the  morning  of  the  Ist  the  pressure  was  lowest  in  Texas,  where  the  mer- 
cury had  been  falling  rapidly  for  twenty-four  hours.  The  center  of  the  depression  was 
then  situated  in  a  trough  of  low  pressure,  extending  from  the  West  Gulf  to  Manitoba, 
while,  at  the  same  time,  there  was  a  high  pressure  central  in  the  Middle  States,  and 
another  high  barometer  in  the  Rocky  Mountain  region,  advancing  in  a  southeasterly 
direction,  with  brisk  and  cold  northwest  winds ;  heavy  rain  was  falling  in  Texas  and  the 
Indian  Territory.  On  the  Ist  the  storm-center  moved  rapidly  in  a  northeasterly  track, 
traversing  the  Ohio  Valley,  and  on  the  morning  of  the  2d  occupied  the  Lower  Lake  re- 
gion. The  storm  had  developed  by  this  time  remarkable  energy,  and  was  the  severest 
that  has  visited  the  lakes  this  autumn.  The  general  pressure  in  the  Lower  Lake 
region  was  below  29.20,  and  the  winds  nearly  reached  hurricane  violence.  On  the  2d, 
the  storm-center  moved  up  to  the  Saint  Lawrence  Valley,  and  on  the  3d  disappeare<l 
beyond  the  limits  of  the  map  in  the  Gulf  of  Saint  Lawrence,  the  pressure  at  Father 
Point  falling  below  29.00.  Abundant  rain  fell  in  the  east  and  south  quadrants,  which 
was  rapidly  followed  by  colder,  clearing  weather  after  the  wind  veered  to  westerly. 

No.  II. — In  the  description  of  the  previous  storm,  it  was  stated  that  on  the  morning 
of  the  Ist  a  trough  of  low  pressure  extended  from  the  West  Gulf  to  Manitoba.  In 
this  trough  a  s€^condary  storm-center  was  developed  in  Minnesota,  which  moved  in  an 
easterly  path  over  Wisconsin,  and  on  the  2d  became  merged  in  the  depression  charted 
as  No.  I ;  regarded  as  an  independent  storm,  it  display^  little  energy,  and  its  influ- 
ence was  slight  beyond  the  region  of  the  track  charted  for  its  center. 

No.  III. — On  the  2d  the  pressure  foil  in  Oregon  and  Washington  Territory.  The 
center  of  the  depression,  moving  in  a  southeasterly  path,  crossed  the  Rocky  Mount- 
ains on  the  3d.  On  the  morning  of  the  4th,  the  lowest  pressure  was  in  Kansas  and 
Nebraska ;  it  then  pursued  an  easterly  track  and  by  miduight  of  that  day  a  trough 
of  low  barometer  extended  from  Western  Texas  to  Michigan.  At  that  time  there 
was  a  high  barometer  on  the  Atlantic  coast,  and  a  high  and  rapidly  rising  pressare  in 
Manitoba  and  Dakota :  into  the  trough  referred  to  above  were  blowing  warm  south- 
erly and  cold  northerly  winds;  the  thermometric  gradient  from  the  middle  line  of 
this  trough  to  the  northern  boundary  being  quite  "steep."  On  the  5th  the  storm  tra- 
versed with  an  easterly  path  the  Lake  region  and  then  crossed  to  the  New  England 
coast.  In  its  progress  the  barometer  continually  fell  at  the  center  of  the  depression, 
and  the  storm  developed  increasing  energy.  On  the  afternoon  of  the  6th  it  moved  out 
to  sea  beyond  Nova  Scotia.  'This  storm,  though  not  in  general  so  energetic  as  No.  I, 
still  was  more  severe  on  the  North  Atlantic  coast.  Copious  rain  fell  during  its  pas- 
sage, most  abundantly  in  the  south  quadrant,  and  after  the  veering  of  the  winds  to 
cohler  westerly.  This  storm  was  followed  by  rapidly  clearing  weather,  and  colder 
northwest  winds. 

Nos.  IV  and  V. — On  the  5th,  the  barometer  fell  in  Oregon  and  Washington  Terri- 
tory, and  on  that  day  there  seems  to  have  been  a  severe  gale  on  that  coast;  the  conter 
of  the  depression  moved  in  a  northeasterly  track,  and  on  the  morning  of  the  6tii  ap- 
pears to  have  been  in  Utah ;  during  the  day,  this  low  area  seems  to  have  divided  into 
two  separate  depressions,  for  at  the  afternoon  report  there  appears  a  center  of  low 
barometer  in  Wyoming  Territory  north  of  Cheyenne,  and  another  in  Colorado,  south- 
east of  Denver.  The  north  track  is  charted  as  No.  IV.  This  depression  moved  on  the 
6th  and  7th  over  Minnesota  and  entered  Canada  north  of  Lake  Superior.  It  possessed 
no  special  features  worth  describing.  The  south  track  is  charted  as  No.  V^  On  the 
6th  and  7th,  the  depression  moved  slowly  to  the  touth  of  east,  and  at  midnight  of  the 
latter  date  the  lowest  barometer  was  central  in  Missouri.  At  that  time  there  was  a 
higli  barometer  on  the  Middle  Atlantic .  coast,  and  the  mercury  was  rising  rapitUy  in 
the  extreme  Northwest.  By  the  afternoon  of  the  8th,  the  storm  had  moved  with 
greatly  increased  energv  into  the  Lower  Lake  region.  At  this  time  the  barometer  was 
falling  rapidly  in  the  Middle  and  New  England  States,  and  rising  fast  in  the  North. 
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west ;  daring  the  night  the  lowest  pressure  remained  nearly  central  in  the  Lower  Lake 
region,  while  the  storrn  slowly  extended  itself  to  the  east.  Oa  the  9th,  the  center  of 
the  depression  moved  over  New  England  and  Nova  Scotia,  and  then' passed  beyond  the 
Atlantic  coast.  In  the  Lake  region  the  rainfall  and  dangerous  winds  appear  about 
equally  in  all  the  quadrant-s  of  tne  depression;  but  along  uxe  Atlantic  coast,  the  rain 
and  high  winds  are  generally  conlineu  to  the  east  and  south  quadrants.  The  9th  was 
remarkable  for  the  nigh  temperature  that  prevailed  in  the  Middle  Atlantic  States 
after  the  passage  of  the  storm  to  the  east.    The  detention  of  the  center  of  the  de- 

Sression  in  the  Lower  Lake  region  during  the  night  of  the  8th  and  9th  appears  to 
ave  prevented  that  sudden  fafi  of  temperature  that  is  so  marked  a  feature  of  the 
storms  of  the  United  States,  after  the  passage  of  the  lowest  pressure  over  any  plaoe. 
In  this  connection  it  is  noted  that  at  the  morning  report  of  tlie  9th  an  unusually 
"steep''  thennometric  gradient  is  shown  in  the  Saint  Lawrence  Valley  and  Lower  Lake 
region.  On  the  south  side  the  temperatures  were  Rochester,  52° ;  Oswego,  54° ;  Bur- 
lington, Yt.,  59° ;  Chatham,  N.  B.,  55° ;  and  on  the  north  side  Toronto,  39° ;  Kingston, 
39°;  Montreal,  39°:  Quebec,  36°;  Father  Point,  34°.  During  the  day  of  the  9th  the 
weather  in  the  Middle  States  was  mild  and  fair,  but  as  the  cold  wave  moved  slowly  to 
the  south,  entire  cloudiness  was  caused  by  the  sudden  fall  of  temperatnre  in  a  moist 
atmosphere,  and  at  the  afternoon  report  of  the  10th  threatening  rainy  weather  and 
high  northerly  winds  prevailed  over  the  Middle  Atlantic  States,  with  a  general  fall  in 
temperature,  exceeding  15°  in  twenty-four  hours. 

No.  VI. — On  the  10th  there  w^s  a  marked  fall  of  pressure  on  the  Pacific  coast  near 
Oregon,  with  a  rise  on  the  11th,  but  so  many  reports  of  that  date  are  missing  that  the 
track  of  this  depression  cannot  be  charted  until  the  afternoon  of  the  12th,  when  the 
lowest  pressure  was  in  Utah,  to  the  north  of  Salt  Lake.  The  center  of  the  depression 
moved  slowly  to  the  southeast  until  the  midnight  of  the  13th,  when  the  lowest  bar- 
ometer was  in  the  Indian  Territory,  nearljr  south  of  Fort  Dod^e,  Kans.  On  the  14th 
the  depression  moved  into  the  Upper  Mississippi  Valley,  showing  only  slight  energy. 
On  the  15th  the  low  area  moved  slowly  to  the  northeast  with  diminishing  energy  and 
with  the  barometer  continually  rising  at  the  center  of  the  depression.  On  the  16th 
it  moved  into  the  Gulf  of  Saint  Lawrence.  This  depression  was  accompanied  by  light 
precipitation  and  the  winds  were  seldom  high. 

No.  VII. — ^While  the  low  area  just  described  was  central  near  Lake  Huron,  there  ap- 
peared on  the  afternoon  of  the  15th  a  slight  depression  in  Dakota,  which  on  the  16th 
moved  in  an  easterly  track  over  the  Northwest  and  Wisconsin,  and  on  the  17th  and 
18th,  pursuing  the  same  course,  passed  north  of  the  Lower  Lakes  and  thence  moved 
over  New  England  into  Nova  Scotia.  This  storm,  which  continually  increased  in  en- 
ergy, had  for  a  great  part  of  its  track  its  center  north  of  our  stations;  it  was  accom- 
panied by  light  precipitation,  but  the  winds  in  the  Lake  region  and  on  the  Atlantic 
coast  were  in  general  dangerous.    It  was  followed  by  rapidly  rising  barometer. 

No.  VIII. — On  the  15th  the  pressure  fell  in  Oregon  and  Washington  Territory,  and 
the  reports  of  disasters  show  that  the  storm  must  have  been  very  severe  on  that  coast. 
On  the  16th  the  center  of  the  depression  moved  in  a  southeasterly  track  into  Utah. 
On  the  17th,  inclining  more  to  the  south,  the  course  of  the  center  was  into  New  Mex- 
ico, west  of  the  Rio  Grande.  On  the  18th  the  depression  moved  slowly  to  the  east, 
into  Western  Texas.  On  the  19th,  the  storm  increasing  very  rapidly  in  energy,  moved 
into  Middle  Texas.  On  the  20th  the  stonn-ceuter  moved  to  the  northeast  into  Arkan- 
sas. At  the  end  of  this  day  the  depression  was  situated  in  a  trough  of  low  pressure 
extending  from  Manitoba  to  the  Gulf.  On  the  21st,  there  were  two  distinct  depressions 
formed  m>m  this  trough,  one  sitnated  in  Minnesota  (No.  IX),  and  the  other,  the  one 
now  being  described,  being  in  the  South  Atlantic  States,  On  the  22d  the  storm  re- 
mained nearly  stationary,  the  center  of  lowest  pressure  being  ''out  at  sea''  a  short 
distance  east  of  the  Gcor^a  and  South  Carolina  coast.  On  the  23d  the  storm  moved 
in  a  northerly  track  over  the  Caroliuas.  On  the  24th  the  depression  moved  in  a  path 
slightly  to  the  west  of  north.  At  the  momiug  report  of  tne  25th  the  center  of  low 
barometer  was  in  Southern  Michigan,  and  after  this  report  this  storm  seems  to  have 
been  merged  in  the  new  storm-center,  No.  XI,  then  entering  Missouri  and  Illinois.  It 
was  during  the  night  of  the  23d  and  24th,  when  the  center  of  this  storm  was  in  West 
Virginia,  that  the  United  States  steamer  Huron  was  wrecked  on  the  North  Carolina 
coast,  at  Nag*s  Head,  fifty  miles  north  of  Cape  Hatteras.  A  southeasterly  wind  was 
blowing,  with  a  heavy  southeast  swell,  at  the  scene  of  this  disaster.*    This  storm  de. 

*  None  of  the  life-wiTiiig  stations  on  this  coast  are  manned  nntO  December  1.  The  nearest  sea-ooast 
station  of  the  Si^al  Service  was  at  the  life-saving  station  Kittyhawk,  eight  miles  distant  from  the  dis- 
aster. Information  of  the  wreck  was  received  there,  through  two  fishermen,  between  ten  and  eleven 
a.  m.  A  dispatch  as  follows  was  received  at  this  office,  at  11.35  a.  m. :  "To  l^e  Chief  Signal  Officer^ 
Washington,  D.  C. :  T7.  S.  steamer  Huron  stmck  two  miles  north  of  Ko.  7  Station,  at  1.30  a.  m. ;  fore- 
mast and  main-topmast  gone ;  steamer  a  total  wreck ;  assistsnce  needed  £mmodiatelj.  The  aea  is 
breaking  over  her  and  several  have  already  washed  ashore  drowned.  Number  on  board,  135.  Ko  cargo." 
(Signed)  Naylor,  Sergeant.  A  copy  of  this  dispatch  was  immediat^y  famished  for  the  information  of 
the  Secretary  of  the  Navy  and  the  Chtef  of  the  Life-Saving  Service,  By  whom  orders  were  at  once  tel- 
egraphed to  the  proper  authorities.  Instructions  were  sent  from  tliis  office,  between  12  and  1  p.  m.,  to 
keep  open  telegraphic  communications,  day  and  night,  between  Norfolk  and  Kittyhawk,  and  that  a 
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veloped  more  energy  on  the  23d  and  24th  than  at  any  other  part  of  its  course ;  from 
the  morning  of  the  22d  until  it  bdcomes  merged  with  low  area  No.  XI,  the  direction  of 
its  charted  track  llightly  to  the  west  of  north  is  very  remarkable.  An  examination 
of  the  weather  charts  of  this  office  shows  that  during  this  period  the  barometer  was 
unusually  high  in  the  Middle  States,  New  England,  and  Nova  Scotia,  and  that  in  ^u- 
cral  the  cent-er  of  highest  pressure  was  to  the  northeast  of  the  center  of  depression, 
while  at  no  time  does  the  barometer  to  the  west  and  north  of  the  storm  appe-ar  to 
have  been  very  high  or  to  have  risen  rapidly,  or  to  have  shown  the  usual  diminution 
of  temperature  after  the  passage  of  the  loweust  pressure. 

No.  IX. — ^While  the  low  area  just  described  was  in  the  West  Gulf  States  another  de- 
pression was  entering  Dakota  and  Minnesota.  The  center  of  low  barometer  moved  in 
an  easterly  track  over  Minnesota,  and  on  the  2l8t  passed  beyond  the  northern  limit 
of  our  reporting  stations;  it  possessed  no  sx)ecial  features. 

Nos.  X  and  XI. — On  the  2()th  and  2l8t  there  was  an  unusual  fall  of  the  barometer  on 
the  Pacific  slope,  and  on  the  22d  there  appears  to  have  been  an  area  of  low  pressure  of 
groat  extent  over  the  region  north  of  latitude  35^  N.  and  west  of  the  Missouri  River, 
and  thence  extending  to  the  Pacific  coast.  On  the  afternoon  of  the  23d  there  appears 
to  have  been  developed,  from  the  low  area  just  noted,  two  distinct  centers  of  depres- 
sion. The  northerly  depression,  then  central  near  Bismarck,  has  its  track  charted  as 
No.  X,  and  the  soutnerly  depression,  then  central  in  Northern  Colorado,  has  its  track 
charted  as  No.  XI.  Low  area  No.  X  pursued  on  the  23d  and  24th  an  easterly  track 
over  Dakota  and  Minnesota,  and  on  the  24th  disappeared  beyond  and  to  the  north  of 
Lake  Superior.  Depression  No.  XI  was,  at  midnight  of  the*^23d,  central  in  Southern 
Colorado ;  on  the  24th  it  moved  with  an  easterly  course  into  Western  Arkansas,  devel- 
oping, during  the  day,  increased  enei^ ;  on  the  25th  the  storm  had  advanced  in  a 
northeasterly  direction  into  Southern  uidiana,  the  barometer  continuing  to  fall  at  the 
center  of  the  depression.  At  the  end  of  this  day  an  unusually  high  barometer  in  Nova 
Scotia  baiTed  the  path  of  this  storm  to  the  northeast,  while  t<)  the  west  and  north  the 
pressure  was  below  the  mean ;  under  these  circumst-ances,  on  the  26th,  the  storm-center 
pursued  a  northerly  path  into  the  Upper  Lake  region.  This  was  the  second  time  dur- 
ing the  month  that  a  storm  had  been  diverted  to  the  north  when  a  very  high  pressure 
stood  to  the  northeast  of  the  storm-center,  there  being,  at  the  same  time,  a  deficiency 
in  pressure  to  the  north  and  west  of  the  storm-center  (see  description  of  No.  VIII).  On 
the  27th,  the  depression  moved  in  a  northeasterly  track,  beyond  Lake  Huron  into  Can- 
ada ;  during  the  process  of  this  storm,  dangerous  winds  prevailed  along  the  AtUmtic 
coast,  north  of  Cape  Uatteras,  and  in  the  Lake  region. 

No.  XII. — ^This  is  probably  the  storm  reported  by  the  Princess  Beatrice  as  bein^  near 
the  Leeward  Islands  on  the  23d,  24th,  and  25th.  On  the  afternoon  of  the  28th,  m  the 
Sonth  Atlantic  States,  there  was  a  decided  fall  of  pressure,  and  this  fall  taken  in  con- 
nection with  the  wind  directions  on  that  coast  indicated  a  storm-center  of  considerable 
energy  in  or  near  the  Gulf  Stream  and  east  of  Florida.  The  fall  of  the  barometer,  and 
the  backing  of  the  wind  along  the  Atlantic  coast,  shows  that  on  the  28th  and  29th 
this  storm  pursued  a  track  slightly  to  the  east  of  north  until  it  is  found  at  midnight  of 
the  29th  central  near  Halifax.    The  next  day  it  disapi>eared  beyond  Nova  Scotia. 

INTERNATIONAL  METEOKOLOQY. 

1 

Storms  at  sea, — ^The  following  notes  of  storms  have  come  to  hand :  Sept.  13th,  26°  Sg* 
N.,  58°  54'  W.,  hurricane.  15th,  27<^  02'  N.,  31^  W.,  hurricane  lasting  until  7  a.  m.  of  the 
16th.  16th,  27°  N.,  52°  W.,  hurricane.  22d,  Haiton  Island,  Formosa  Channel,  China, 
typhoon.  28th,  NE,  to  SE.  hurricane,  34°  02'  N.,  76°  20'  W.  Oct.  6th,  off  Cape  Finis- 
terre,  SW.  hurricane.  Nov.  2d,  W.  hurricane  f)XP  05'  N.,  21^  45'  W.  6th,  terrific  north- 
west to  southeast  gale,  41°  N.,  64°  W. ;  northwest  hurricane,  49°  02'  N..  32°  01'  W.  7th, 
hurricane,  49°  33'  N.,  36°  47' W.  8th,  violent  gales  with  hurricane  squalls,  49°  15'  N.,  39° 
02'  W. ;  47°  21'  N.,  43°  34'  W. ;  46°  23' N.,  35°  18'  W. ;  47°  45'  N.,  33°  35'  W. ;  49°  38'  N., 
39°  53'  W.  9th,  violent  gales  with  hurricane  squalls,  49°  04'  N.,  29°  48'  W. ;  47°  19*  N., 
33°  38'  W. ;  49°  18'  N.,  41°  19'  W.  •  10th,  hurricanes,  46°  56'  N.,  43°  19'  W. ;  49°  33'  N., 

flag-man  should  be  sent  immediately  to  the  scene  of  the  wreck  to  open  oommnnication  with  the  ship, 
or  vessels  aiding,  and  promptly  forward  all  information  to  this  ot&cc^  Ser{reant  Kaylor — ^who  had  gone 
to  scene  of  wreck  in  person,  carrying  medicines,  &c. — returned  to  Kitty  hawk  at  6  p.  m.,  and  forwarded 
t«  this  office  a  report,  giving  all  Information  he  had  obtained,  number  of  officers  and  men  saved,  &o. 
A  telegraph  station  was  opened,  before  daylight  of  next  day,  abreast  of  wreck,  where,  during  the  day, 
flac-eommunication  was  had  with  the  aiding  vessels. 

From  that  time  there  has  been  a  telegraphic  station  open  at  the  scene  of  the  wreck,  where  the  num- 
ber of  messages  received,  relative  to  the  wreck,  up  to  December  11,  was  two  hundred  and  fifty-neven, 
and  sent  three  hundred  and  four.  During  the  severe  storm  then  experienced  on  that  coast,  and  since, 
the  telenaph  lines  of  the  Signal  Service,  from  Norfolk  to  the  wreck,  continued  to  work.  The  sea-coast 
telegraph  of  the  Signal  Service  is  used  for  the  pui-pose  of  transmitting  meteorologicid  observations,  for 
connecting  life-savmg  stations  or  light-houses,  for  giving  notice  of  apprehended  storms,  by  the  display 
of  signals,  and  information  of  shipwrecks.  The  line  is  constructed  near  the  beach,  so  that  a  telegraph- 
station  may  be  opened  abreast  of  any  wreck.  All  the  statitms  are  equipped  with  all  that  is  reqiured  to 
open  oommnnication  with  ships  in  danger,  in  either  the  Signal  Service  or  International  code. 
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220  32'  W. :  48°  28'  ^.^  330  gg'  W.  11th,  gales  with  hnrricane  squalls,  49^  14'  N.,  25o  37' 
W. ;  470  43'  N.,  36°  10'  W. ;  54°  36'  N.,  30^  08'  W, ;  49°  SC  N.,  16°  41'  W. ;  50^  45'  N., 
19^  12'  W. ;  49^  13'  N.,  16°  25'  W.  (fire-ball  exploded  close  to  ship  with  loud  report) ; 
48°  N.,  26°  W.  14th,  hurricane,  37^  30'  N,,  18<3  40'  W.  22d,  British  Isles,  gales,  high 
tides,  and  floods.    25th,  British  Isles,  strong  NE.  gale  and  floods. 

TEMPEIIATUIU5  OP  THE  AIR. 

In  general. — The  general  distribntion  of  the  temperatnre  of  the  air  is  shown  by  the 
isotherms  on  chart  No.  II.  The  table  of  comparative  temperatures  in  the  left-hand 
comer  of  same  chart  shows  the  temperature  of  the  month  to  have  been  nnusnaiiy  high 
over  the  northern  section  of  the  country,  especially  in  Minnesota,  the  Lake  region. 
Middle  States,  and  New  England ;  about  normal  in  the  Lower  Missouri  Valley,  and 
below  normal  in  the  Gulf  States  and  Texas. 

Monthly  mean  temperatures  at  special  points  have  been  as  follows :  Mount  Washington, 
21°  and  Pike's  Peak  6°. 

Maanmum  and  minimum  temperatures, — ^Maximum  temperatures  at  Signal  Service  sta- 
tions above  80^  are  reported  as  follows :  89^  at  Key  West ;  86^  at  Los  Angeles  and  Fort 
Griffin ;  85^  at  Laredo ;  84^  at  Jacksonville ;  83^  at  Wilmington ;  82^  at  Indianola  and 
Stockton ;  81^  at  Savannah,  Saint  Mark's,  Eagle  Pass,  and  80^  at  Charleston,  Tybee 
Island,  and  Braokettville.  Other  stations  than  those  of  the  Signal  Service  have  re- 
X>orted  as  follows :  88P  Fort  Barrancas,  Fla.,  Baton  Rouge  Barracks,  La. ;  85^  Saint  Au- 
gustine, Fla. ;  87°  Houston,  Fla, 

Minimum  temperatures,  at  Signal  Service  stations,  below  zero :  — 2BP  at  Pike's  Peak ; 
— 18°  at  Denver ;  — 129  at  Cheyenne :  — 10<^  at  North  Platte ;  —  6°  at  Bismarck ;  —  6°  at 
Yankton;  — 4°  at  Breckenridge  and  Pembina;  — 2°  at  Omaha;  — 1°  at  Mount  Wash- 
ington. 

At  stations  other  than  those  ofthe  Signal  Service :  — 2°,  Fort  Lamed  and  Great  Bend, 
Kans.,  Gnttenbnrg  and  Tabor,  Iowa;  — 3°,  Fort  Lyon  and  Golden,  Colo.,  Norfolk  and 
Plattsbnrg,  Nebr. ;  — 4°,  Fort  Pembina,  Dak.,  Boonsboro',  Iowa;  — 5°,  Fort  Hartsiiff, 
Nebr. ;  — ^6°,  S.  Pueblo,  Colo.,  Neillsonville,  Miss. ;  — 7°,  j'ort  McPherson,  Nebr.,  Vail, 
Iowa;  — 80Fort  Rice: — 9°,  Fort  Lincoln,  Dak.,  Colorado  Springs,  Colo.,  and  Nora 
Springs,  Iowa;  — 10°,  Fort  Hayes,  Kans.,  Byron  and  Cresco,  Iowa;  — 12<^Fort  Union, 
N.  Mex.,  Camp  Sheridan,  Nebr.';  —14°,  Camp  Brown,  N.  Y.,  Fort  Randall,  Dak. ;  — 16°, 
Sydney  Barracks,  Nebr, ;  — 18°,  Fort  Steele,  N.  Y. ;  —22°,  Fort  Sanders,  N.  Y.,  and  at 
Fort  Garland,  Colo. 

Ranges  of  temperature. — Large  monthly  and  diurnal  ranges  have  been  respectively  as 
follows:  Denver,  monthly,  85^,  diumal,  38°;  North  Platte,  78°  and  42°;  Dodge  City, 
71°  and  40° ;  Fort  Griffin,  71°  and  39° ;  Stockton,  68°  and  44° ;  Mason,  63°  and  38°  : 
Yankton,  62°  and  30° ;  Bismarck,  62°  and  37°-;  Pembina  and  Breckenridge,  58°  and 
38° ;  Winnemucca,  50°  and  45° ;  Knoxville,  51°  and  39°. 

The  smallest  ranges  have  been,  San  Francisco,  20°  and  14° ;  Kev  West,  35°  and  12° ; 
San  Diego,  31°  and  23° ;  Sacramento,  33°  and  27°;  Red  Bluff,  34°  and  26°  ;  Thatcher's 
Island,  31°  and  22° ;  Eastport,  27°  and  26°;  Alpena.  36°  and  19°,  and  Escanaba,  31° 
and  21°.  Small  daily  ranges  have  also  occurred  at  Galveston,  19°,  and  New  Orleans, 
Tybee,  Sandy  Hook,  and  New  York,  21°. 

Frosts  were  reported  on  nearly  every  day  during  the  month  in  the  following  sections  : 
Rocky  Mountain  region,  Northwest,  Lake  region  and  Ohio  Valley,  Middle  States,  and 
New  England.  In  the  following  States  frosts  were  reportod  as  follows:  1st,  Texas, 
South  Carolina ;  3d,  North  Carolina,  Tennessee ;  4th,  Alabama,  Georgia,  South  Caro- 
lina, North  Carolina,  Tennessee;  5th,  Texas,  North  Cai*olina;  6th,  Georgia,  North 
Carolina,  Tennessee ;  7th,  Louisiana,  Mississippi,  Georgia,  North  Carolina,  Tennessee, 
Texas;  9th, Texas;  10th,  Texas,  Louisiana,  Georgia,  North  Carolina,  Tennessee ;  11th, 
Texas,  Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  South  Carolina,  North  Caro- 
lina, Tennessee;  12th,  Texas,  Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  South 
Carolina,  North  Carolina,  Tennessee;  13th,  Alabama,  Mississippi,  Georgia,  Florida, 
South  Carolina,  North  Carolina,  Tennessee;  14th,  North  Carolina;  19th,  North  Caro- 
lina, Tennessee;  22d,  Texas,  Louisiana;  23d,  Louisiana;  24th,  Mississippi,  Florida; 
25th,  Texas,  Mississippi,  Georgia,  Florida;  26th,  Texas,  Louisiana, Mississipni,  Greorj^ia ; 
27th,  Texas,  Mississippi,  Tennessee ;  28th,  Texas,  Mississippi,  Georgia,  Nortji  Carobna ; 
29th,  Texas,  Louisiana,  Mississippi,  Georgia,  North  Carolina,  Tennessee ;  30th,  Texas, 
Louisiana,  Alabama,  Mississippi,  Georgia,  Florida,  North  Carolina,  Tennessee. 

/ce. — Under  the  head  of  navigation  will  be  found  the  freezing  over  of  rivers.  In 
Dakota  and  Minnesota  the  surface  of  water  has  continued  frozen  throughout  most  of 
the  month;  elsewhere  ice  has  occurred  as  follows:  1st,  Ix>uisiana,  Michigan,  Ohio, 
Virginia,  New  Jersey;  2d,  Kansas;  :M,  Kansas,  Missouri,  Illinois,  Indiana,  Ohio,  one- 
third  inch;  4th,  Kansas,  Michigan,  West  Virginia,  Maryland,  Pennsylvania,  New 
Jersey,  New  York,  Massachusetts;  5th,  Nebraska,  Kansas,  New  York ;  6th,  Kansas,  t 
inch ;  Indian  Territory,  Texas,  one-eighth  inch ;  Missouri,  Illinois,  Michigan,  Indiana, 
Ohio,  Kentucky,  Tennessee,  Virginia,  Maryland,  one-half  inch,  Pennsylvania,  one-hall 
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inch,  New  York ;  7th,  Kentucky,  Tennessee,  South  Carolina,  North  Carolina,  one-tenth 
inch,  Virginia,  one-fourth  inch,  New  Jersey,  New  York,  one-eighth  inch,  Connecdcnt, 
Khode  Island ;  8th,  New  York,  Connecticut:  9th,  Kansas,  Ohio ;  10th,  Indian  Terri- 
tory, Texas,  Illinois,  Indiana,  Ohio ;  11th,  Kansas,  Texas,  Louisiana,  Indiana,  Ohio, 
Tennessee,  Mississippi,  Georgia,  North  Carolina ;  12th.  Texas,  Ohio,  North  Carolina, 
Pennsylvania,  New  Jersey,  New  York,  one-eighth  incii,  Connecticut ;  13th,  Illinois, 
Michigan,  Georgia,  North  Carolina;  14th,  Maine;  19th,  Pennsylvania,  Connecticut; 
20th,  renngylvania,  Connecticut,  New  Hampshire ;  21st,  South  Carolina,  New  Hamp- 
, shire;  23d,  Texas;  27th,  Kansas,  Texas;  28th,  Texas,  Iowa,  Illinois;  29th,  Nebraska, 
Kansas,  Texas,  one-half  iuch,  Iowa,  Louisiana,  2  inches,  Wisconsin,  Mississippi,  Ala- 
bama ;  30th,  Nebraska,  Kansas,  1^  inches,  Texas,  one-eighth  inch,  Iowa,  Wisconsin, 
Indiana,  2^  inches,  Ohio,  Alabama,  one-half  inch,  Georgia,  Florida,  three-sixteenths 
iuch,  North  Carolina,  Virginia,  Connecticut. 

PBBCIFITATION. 

In  general. — ^The  general  distribution  of  rain  for  the  month  is  shown  on  chart  No. 
III.  The  table  in  the  lower  left-hand  comer  gives  the  average  precipitation  in  the 
various  districts,  and  shows  a  large  excess  over  the  November  mean  in  the  Gulf  and 
Atlantic  States,  Lake  region,  and  Saint  Lawrence  Valley  and  a  deficiency  in  the  extreme 
Northwest,  where  most  of  the  precipitation  has  occuiTed  pa  snow.  In  Oregon  there 
has  also  been  a  large  excess.  Most  of  the  precipitation  fell  as  heavy  rains,  as  will  be 
seen  by  the  following  Hst,  and  during  the  passage  of  the  storms  Nos.  I,  V,  and  VIH. 

JSpecial  heavy  rains, — The  following  notable  cases  of  heavy  rains  have  been  reported: 
1st,  Belmont  Farm,  Tex.,  7  inches;  Point  Pleasant,  La.,  3.%  inches.  8th,  Point  Pleas- 
ant, La.,  6.80  inches;  Carlisle,  Pa.,  3  inches;  Charleston,  S.  C,  4.17  inches.  9th,  Mys- 
tic, Conn.,  3.20  inches;  Fall  River.  Mass..  3  inches;  Garrison,  N.  Y.  (8th,  9th),  3.64 
inches;  Mount  Washington,  N.  H.  (oth,  9th),  4.74  inches;  Colebrook,  Conn.  (8th,  9th), 
3.60  inches.  11th  and  12th,  San  Luis  Key  Valley,  2.50  to  aSO  inches;  Temecula,  3 
inches ;  on  the  C^jon,  3  inches.  17th,  Belmont  Farm,  Tex.  ( 16th,  17th),  4  inohea.  20th, 
New  Orleans,  La.  (19th,  80th),  3.06  inches;  Fort  Barrancas,  Fla.,  4.30  inches  in  7i 
hours:  Point  Pleasant,  La.,  7.10  inches;  Fort  Sill,  Ind.  T.  (19th,  20th),  3.86  inches. 
21st,  Augusta,  Ga.,  3.07  inches.  23d,  Spartanburg,  S.  C.  (21st,  23d),  3  inches;  States- 
ville,  N.  C.  (23d),  4.50  inches;  Wythe ville,  W.  Va.  (22d,  23d),  4.30  inches;  SmithviDe, 
N.  Cf.  (22d,  23d),  4.10  inches.  24th,  Mount  Solon,  Va.,  4.65  inches;  Sandy  Springs. 
Md.  (23d,  24th),  5  inches;  Boonsboro',  Va.,  4.50  inches;  Dover,  Del.  (23d,  24th),  3.36 
inches;  Owin^s  Mills,  Md.  (23d,  24th),  3.81  inches:  Carlisle,  Pa.,  3.20  inches;  Snow- 
yille,  Va.  (21st,  24th),  3.50  inches;  Atlantic  City,  N.  J.,  3.09  inches;  Lynchburg,  Va. 
4th),  6.07  inches.    25th,  New  Market,  Md.,  Emmittsburg,  Ma.,  3.78  inches 


to  24th), 


22d,  25th),  5.62  inches:  Fallston,  Md.  (24th,  25th),  4.50  inches;  Bamegat,  N.  J.  (24th, 
25th),  5.33  inches;  Milford,  Del.  (23d,  25th),  9.50  inches;  26th,  Mechanics'  Falls,  Me., 
3.47  inches;  Woodstock,  Md.,  3.51  inches;  Lawrence,  Mass.  (26th.  27th),  3.47  inches; 
Somerset,  Mass.  (25th,  26th),  2.99  inches;  Green  Caatle,  Pa.  (22d,  26th),  3.92  inches; 
Fort  Preble,  Me.  (25th,  26th),  3.25  inches;  New  Bedford,  Mass.,  2.98  inches;  Boston, 
Mass.  (25th,  26th),  3.95  inches;  Portland,  Me.  (25th,  26th),  4.16  inches;  Wood's  Holl, 
Mass.  (25th,  26th),  3.55  inches;  Fall  River,  Mass.  (25th,  26tli),  2.98  inches;  Auburn, 
N.  H.  (25th,  26th),  4  inches.  27th,  West  Waterville,  Me.,  3  inches;  Waltham,  Mass. 
(25th.  27th),  4.46 inches;  Orono. Me.  (26th, 27th), 2.60 inches;  Cornish,  Me.,  4.08 inches; 
Gardiner,  Me.  (26th,  27th),  3.80  inches;  Mount  Washington,  N.  H.  (26th,  27th).  4.80 
inches;  St^ndish,  Me.  (25th,  27th),  4.41  inches;  Milton,  Mass.  (26th,  27th),  3  inches. 

Large  manthly  rainfalls, — ^The  following  stations  report  large  monthly  rainfalls:  Point 
Pleasant,  La.,  20.89  inches;  Mount  Wiishington,  17.56  inches;  Cape  Lookout,  N.  C, 
12.23  inches;  Portland,  Oreg.,  12.45;  New  Market  and  Fallston,  Md„  over  10  inches; 
Boston  and  Lynchburg,  9.65  inches;  Woodstock,  Md.,  9.83  inches;  Emmitsburg,  Md., 
9.94  inches;  Sandy  Springs,  Md.,  9.75  inches. 

Small  monthly  rainfalls, — The  following  stations  report  little  or  no  rain :  Pioche,  Nov., 
none;  Sidney  Barracks,  Nebr.,  none:  San  Diego,  Cal.,  .06  inch;  Fort  Wallace,  Kans., 
.06  inch;  Fort  Sanders,  N.  Y.,  .09  inch;  Camp  Brown,  N.  Y.,  .18  inch;  Fort  Lyon, 
Colo.,  .14  inch;  Fort  Lamed,  Kans.,  .20  inch;  Rio  Grande,  Tex.,  .13  inch:  Ea^lePass, 
Tex.,  .25  inch ;  Breokenridge,  Mipn.,  .29  inch ;  North  Platte,  Nebr.,  .30  incn;  Bismarck, 
Dak.,  .40  inch. 

Floods, — Special  heavy  floods  followed  the  rains  of  the  24th  and  25th,  accompanying 
storm  No.  VIII,  on  Chart  No.  I,  during  its  northward  course  from  South  Carolina  to 
West  Virginia.  The  following  items  will  serve  to  give  some  idea  of  the  severity  of 
these  floods:  The  Savannah  River  reached  its  maximum  height,  23  feet  10  inches,  at 
Augusta,  about  7  p.  m.  of  the  23d.  when  the  lower  portion  of  the  city  was  flooded; 
Chervis  and  Horn's  Creeks  were  nigher  than  ever  before  recorded.  Fishing  Creek, 
York  County,  South  Carolina,  "highest  water  ever  known";  traia  wrecked.  The 
Roanoke  River^  at  Weldon,  N.  C,  rose  6  feet  9  inches  higher  than  highest  water-mark 
known,  sweeping  away  two  railroad-bridges.    The  Dan  River,  at  Danville,  Va., 
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"witMn  one  foot  of  highest  water-mark  ever  known";  Little  and  Big  Sandy  Rivers 
"higher  than  ever  known."  In  Pittsylvania  and  Henry  Counties,  Virginia,  and  Cas- 
well and  Rockingham  Counties,  North  Carolina,  the  streams  all  overflowed,  doing  im- 
mense damage;  m  Fall  Creek,  "every  bridge  swept  away."  The  James  River,  at 
Buchanan^  rose  6  feet  higher  than  during  tlie  fresiiet  of  1842;  the  railroad  lumb^- 
house,  which  was  several  teet  above  the  high  water  of  1842,  was  swept  away ;  immense 
damage  was  done  to  the  James  River  and  Kanawha  Canal.  At  Lynchburg,  the  water 
reached  within  3  feet  of  the  great  freshet  of  1870,  the  maximum  of  flood  being  33  feet; 
the  Amherst  and  two  other  bridges  were  swept  away.  At  Richmond,  at  10  p.  m.  of 
the  25th,  the  river  rose  24  feet  7  inches  above  ordinary  high  tide,  or  2  feet  1  inch  above 
high-water  mark  of  1870 ;  the  river,  which  is  here  usually  about  200  yards  wide,  was 
now  from  2  to  3  miles  wide,  flooding  the  whole  river-front  of  the  city  to  the  house-tops. 
The  city  of  Manchester,  opposite  Richmond,  was  nea'-ly  half  under  water.  The  Ri- 
vanua.  North  Anna,  and  Jacksons  Rivers  "all  as  liigh  as  1870,"  the  Rivanna  causing 
great  damage  at  Charlottesville.  The  Rappahannock,  at  Fredericksburg,  rose  22  feet 
above  ordinary  water.  The  North  Branch  of  the  Potomac,  at  Piedmont,  was  stated*  to 
be  higher  than  since  1810:  along  the  course  of  the  South  Branch  immense  damage  was 
done.  At  the  junction  or  the  Potomac  and  Shenandoah,  on  the  25th,  at  3  p.  m.,  both 
rivers  were  26  feet  above  low-water  mark,  or  3  feet  higher  than  in  1870.  Considerable 
damage  was  done  in  all  these  valleys.  Conococheaque  Creek,  rising  in  South  Mount- 
ain, Franklin  County,  Pennsylvania,  rose  4  feet  higher  than  highest  water-mark  known, 
or  15  feet  above  ordinary  level,  at  Chambersburg,  at  midnight  of  the  24th,  doing  con- 
siderable damage.  In  Washington,  Baltimore,  and  Phila<lelphia,  the  wharves  and 
streets  along  the  river-banks  were  submerged.  In  Georgetown,  D.  C,  at  7  p.  m,  of 
the  24th,  the  Potomac  was  3  leet  and  9  inches  below  level  of  wharf  at  foot  of  Wash- 
ington street;  and  at  1  a.  m.  of  the  26th,  when  the  highest  point  was  reached,  it  was 

6  &et  and  half  an  inch  above  the  wharf.  In  Maine,  severe  freshets  also  occurred  on  the 
26th,  in  the  Passnmpsic,  Androscoggin,  and  Kennebec  Rivers. 

Mail  occurred  on  the  1st,  Illinois;  2d,  Ohio;  3d,  New  York,  Iowa;  6th,  Idaho  Ter- 
ritory: 10th,  Connecticut;  13th,  Kansas;  15th,  Alabama;  16th,  Illinois,  Massachu- 
setts, Texas;  17th,  Massachusetts,  Pennsylvania;  23d,  Kansas,  Idaho  Territory ;  24th, 
Kansas;  26th,  Tennessee;  27th,  Massachusetts,  Indiana;  28th,  Pennsylvania;  30thy 
Nebraska. 

Snaw, — During  the  month,  snow  fell  as  follows:  From  the  1st  to  the  10th,  16th  to 
19th,  and  27th  to  30th,  snow  fell  over  the  entire  country  from  Wyoming  and  Colorado 
eastward  over  the  Northwest  and  Lake  region  to  New  England.  From  the  5th  to  the 
11th,  occasional  snow  fell  in  Nevada,  Utah,  New  Mexico,  Texas,  Indian  Territory, 
Missouri,  North  Carolina,  Maryland,  and  New  Jersey ;  from  the  13th  to  the  18th  in 
Nevada,  New  Mexico;  from  the  21st  to  27th,  in  Idaho,  Nevada,  and  New  Mexico;  and 
from  29th  to  30th,  in  Indian  Territory,  Tennessee,  Kentucky,  West  Virginia,  North 
Carolina,  Virginia,  Maty  land,  New  Jersey.  At  the  end  of  the  month,  the  depth  of 
snow  was  reported  as  follows:  Sununit  oi  Mount  Washington,  18  inches;  Pike's  Peak, 
12  inches;  in  Wisconsin,  from  1  to  13  inches;  in  New  York  and  New  Jersey,  from  ^  to 
8  inches;  in  Michigan  and  Pennsylvania,  ^  to  5  inches;  in  Nebraska,  Dakota,  Minne- 
sota, Iowa,  and  Illinois,  1-10  to  4  inches;  in  Wyoming,  Colorado,  Kansas^  Indiana, 
Vermont,  and  Maine,  1-10  to  2  inches;  in  Ohio,  1-20  to  J  inch;  West  Virginia,  1-10; 
Virginia,  i  inch. 

Mainy  days. — ^The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  the  Signal- 
Service  observers,  ranges  as  follows:  New  England,  11  to  17;  Middle  Atlantic  States^ 
11  to  14;  South  Atlantic  States,  9  to  14;  East  Gulf  States,  12  to  16;  West  Gulf  States, 

7  to  10;  Tennessee  and  Ohio  Valley,  12  to  18;  Missouri  Valley,  11  to  17;  Upper  Missis- 
sippi Valley,  13  to  19;  Upper  Lake  region,  11  to  20;  Lower  Lake  region,  16  to  22; 
Rocky  Mountain  stations.  3  to  9;  California,  0  to  8;  Oregon,  13  to  23. 

Cloudy  days, — ^The  number  of  cloudy  days  reported  during  the  month  by  voluntary 
observers  and  Army  surgeons  ranges  about  as  follows:  New  England,  5  to  21;  Middle 
Atlantic  States,  5  to  22;  South  Atlantic  States,  3  to  11;  East  Gulf  States,  7  to  16; 
West  Gulf  States,  2  to  18;  Tennessee  and  Ohio  Valley.  2  to  19;  Lower  Missouri  Valley, 
2  to  17;  Upper  Mississippi  Valley,  2  to  19;  Upper  Lalce  region,  7  to  18;  Lower  Lake 
region,  5  to  19*;  Reeky  Mountain  stations,  4  to  12;  California,  1  to  17. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows:  For  New 
England,  67  to  77 :  Middle  Atlantic  States,  59  to  77 ;  South  Atlantic  St^ites,  71  to  77 ; 
East  Gulf  States,  68  to  76:  West  Gulf  States,  65  to  72;  Tennessee  and  the  Ohio  Valley, 
64  to  73;  Lower  Lakes,  66  to  78:  Upi)er  Lakes,  70  to  82;  Upper  Mississippi  Valley,  67 
to  80;  Lower  Missouri  Valley,  67  to  74:  California  coast,  55  to  75;  Sacramento  Valley, 
70  to  74.  High  stations  rtiport  the  following  average  percentages,  not  corrected  for 
altitade:  Cheyenne,  65;  Denver,  49;  Mount  Washington,  88;  Pike's  Peak,  63;  Salt 
Lake  City,  55;  Santa  F^,  49;  Wiunemucca,  64. 
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WIND6. 

In  general. — ^The  prevailing  winds  at  Signal  Servico  stations  are  shown  by  the  arrows 
on  Chart  No.  II,  from  which  it  will  be  seen  that  northwesterly  or  northerly  winds  have 
seuerally  prevailed  over  the  entire  country,  except  in  the  Lake  region,  where  they  have 
been  westerly  or  southerly,  along  the  South  Atlantic  and  East  Gulf  coasts,  where  they 
have  been  more  northeasterly,  and  in  Oregon  and  Idaho,  where  they  have  been  southerly. 

Total  movements. — The  largest  total  movements  have  been  as  follows:  Pike's  Peak, 
18,131  miles;  Cape  May,  14,:560;  Sandy  Hook,  13,619;  Cape  Lookout,  13,29«;  Kitty- 
hawk,  12,239;  Bamegat,  11,958;  Cape  Hatteras,  11,099;  Cape  Henry,  11,026;  Dwlge 
City,  11,060-  Indianola,  11,081;  Thatcher's  Island,  11,670;  Breckenridge,  10,713;  North 
Platte,  10,365;  Sandusky,  10,130.  On  Mount  Washington  the  total  movement  ia  not 
recorded,  but  hurricane  winds  prevailed  continuously  from  the  2d  to  the  9th,  from  the 
12th  to  the  19th,  and  again  on  the  26th  and  27th,  velocities  of  120  miles  per  hour  being 
frequently  recorded. 

The  least  movements  have  been  as  follows:  La  Mesilla,  N.  M.,  1,146  miles ;  Rosebnrg, 
Oreg.,  2,006;  Visalia,  Cal.,  1,301;  Bois6  City,  Idaho,  2,793;  Lynchburg,  2,633;  and 
Augusta,  3,233. 

The  Ugliest  vel^xnties  in  miles  per  hour  have  been  as  follows:  Mount  Washington, 

N.W.,  132  miles  on  the  12th;  Pike's  Peak,  N.,  80,  29th;  Wood's  Holl,  S.,  64,  and  New 

London,  8.W.,  a3,  on  the  2d;  Bismarck,  N.,  60,  26th;  Buffalo,  W.,  60,  2d;  Cape  Look- 

*  out,  S.E.,  60,  on  the  8th  and  24th;  Escanaba,  N.,  60,  8th;  North  Platte,  N,  W.,  62, 8th: 

Philadelphia,  E.,  60,  24th. 

Local  storms  J  tornadoes,  ^-c,  as  distinct  from  extended  storm-areas,  have  occurred  as 
follows:  November  2,  at  Mattewan,  on  the  Hudson,  buildings  were  blown  down;  at 
Winslow,  Seaside,  Hei^htstown,  and  Coney  Island,  N.  J.,  and  Brooklyn,  N.  Y.,  con- 
siderable damage  was  done  to  buildings:  a  southeast  tornado  was  reported  at  Long 
Branch;  almost  a  hurricane  at  Newport;  Fall  River,  Mass.,  violent  cyclone;  Trenton, 
N.  J.,  at  2  p.  m.,  a  "terrific  squall  occurred,  which  swept  before  it  trees,  fences,  tele- 
graph wires,  &c.,  and  did  considerable  damage  to  buildings;  several  houses  were 
blown  down,  and  others  unroofed."  Hamilton  Square,  N.  J.,  shortly  after  3  o'clock  in 
the  afternoon,  the  wind,  which  had  been  severe  all  day,  terminated  in  a  hurricane; 
it  struck  the  village  in  the  southwest  and  passed  to  the  northeast,  scattering  destruction 
in  its  path ;  it  seemed  to  be  only  a  few  hundred  yards  in  width,  and  lasted  only  a  few 
minutes;  considerable  damage  was  done  to  buikmigs,  &c.  18th,  Burton,  Washin^on 
County,  Texas,  severe  wind-storm  at  7  p.  m. ;  a  two-story  frame  building  blown  into 
fragments.  On  the  16th,  at  Red  Bluff,  Cal.,  after  a  severe  thunder-storm  attended  by 
hail,  a  water-spout  was  observed,  preceded  by  a  low,  rumbling  noise ;  the  stream  of 
water  was  distinctly  visible  and  continued  for  about  15  minutes,  when  it  gradually 
disappeared.  This  occurred  over  the  open  country,  and  caused,  a  stream  of  water  10 
to  15  feet  deep  in  a  ravine  where  water  is  unknown  except  during  heavy  rains. 

VERIFICATIONS. 

Indications. — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  a  general  peroentago 
of  omissions  of  0.3  per  cent,  and  of  verifications  of  87.2  per  cent.  The  percentages  of 
verifications  for  the  four  elements  have  been:  Weather,  90.9;  wind,  83.3;  tempera- 
ture, 89.2;  barometer,  85.3.  The  percentages  of  verifications  by  geographical  dis- 
tricts have  been :  New  England,  90.0 ;  Middle  Atlantic  States,  86.8 ;  South  Atlantic 
States,  a5.0;  East  Gulf  States,  86.7;  West  Gulf  States,  87.6;  Lower  Lake  Region, 
85.7;  Upper  Lake  Region,  87.6;  Tennessee  and  the  Ohio  Valley,  88.6;  Upper  Mis- 
sissippi Valley,  86.7 ;  Lower  Missouri  Valley,  87.2. 

Of  tne  3,588  predictions  that  have  been  made,  77,  or  2.2  per  cent.,  are  considered  to 
have  entirely  failed;  105,  or  2.8  percent.,  were  one-fourth  verified;  387,  or  10.8  per 
cent.,  were  half  verified ;  397,  or  11.0  per  cent.,  were  three-fourths  verificJd;  2,622,  or 
72.8  per  cent.,  were  fully  verified,  so  far  as  can  be  judged  from  the  weather  maps. 

Cautionary  signals. — During  the  past  mouth  251  cautionary  signals  have  been  dis- 
played at  47  stations  on  the  Gulf  and  Atlantic  coasts  and  on  the  lakes,  of  which  219, 
or  87.2  per  cent.,  were  reported  verified  within  100  miles  of  the  station.  Two  signals 
were  ordered  up  "  late"  and  one  was  ordered  down  too  soon.  Forty-eight  cases  of 
high  winds,  wnere  no  signals  were  displayed,  have  also  been  reported  from  these 
stations. 

Sunsets. — ^The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daUy  at  all  regular  Signal  Service  stations.  Reports 
from  102  stations  show  63  blank  or,  doubtful  cases ;  for  the  remaining  2,997  cases, 
2,515,  or  83.9  per  cent.,  were  followed  by  the  anticipated  weather . 

KAVIGATION. 

Stages  of  water  in  rivers. — In  the  table  on  chart  No.  Ill  are  given  the  highest  and 
lowest  readings  on  the  Signal  Servioe  river-gauges,  and  dates  of  same,  from  whicli  ifc 
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will  be  seen  that  the  rivers  generally  rose  towards  the  end  of  the  month,  the  highest 
leadings  occurring  from  the  23d  to  the  30th.  With  «ggard  to  the  close  of  naviffation 
on  rivers  and  lakes,  the  following  notes  are  to  hand :  Red  River  of  the  Norui  was 
frozen  over  at  Pembina  on  the  5tn,  and  navigation  north  of  Pembina  was  generally 
closed  after  tjie  9th,  but  at  end  of  month  the  river  was  reported  still  open  at  several 
places.  Lake  Superior,  November  12,  steamer  Ontario  sailed  from  Dulnth  on  her  last 
trip ;  28th^  Marquette,  last  vessel  of  season  left.  Missouri  River,  Bismarck,  8th, 
heavy  ice  m  river,  navigation  about  closed  on  the  Upper  Missouri ;  28th,  navigation 
closed  at  Bismarck ;  29ui,  river  frozen  over ;  Yankton,  11th,  ice  in  river,  29th,  frozen 
over;  Omaha,  30th^  floating  ice  commenced  to  gorge  above  bridge;  Atchison,  Kans., 
30th,  ice  gorge — driver  closed;  Leavenworth,  29fch,  river  filled  with  floating  ice, 
partially  frozen  over.  Upper  Mississippi,  Saint  Paul,  6th,  floating  ice,  27th,  closed, 
80th,  frozen  over;  La  Crosse,  26th,  floating  ice,  navigation  closed;  Dubuque,  29th, 
floating  ice,  30th,  river  gorged;  Davenport  and  Burlington,  29th,  floating  ice  first  of 
season,  30th,  navigation  closed ;  Keokuk,  29th,  floating  ice,  canal  frozen  over,  30th, 
river  full  of  floating  ice.  Illinois  River,  La  Salle,  30th,  river  and  canal  frozen  over. 
Rock  River,  IlL,  at  Rockford,  6th,  frozen  over.  Lake  Ontario,  Rochester^  2l8t,  navi- 
gation closed.  Red  River,  Shreveport,  navigation  during  entire  month  good  for 
largest  boats. 

Special  high  tides  have  prevailed  throughout  the  month  along  the  Atlantic  coast. 
November  2,  Ocean  Beach,  N.  J.,  inundated  and  high  tides  were  reported  generally 
from  New  Jersey  to  Maine;  at  Providence,  R.  I.,  and  New  London,  Conn.,  trains  were 
delayed  and  damage  done  to  shipping ;  at  Eastjport,  Me.,  the  wharves  were  damaged. 
Portsmouth.  N.  C,  reports  remarkably  high  tides  throughout  the  month.  Buffalo, 
November  2,  high  ticle,  flooding  lower  portion  of  city.  Chicago,  November  8,  lake 
front  much  damaged  by  high  tides;  boat-houses  demolished  and  several  schooners 
wrecked. 

Special  river  reports, — ^The  channel  of  the  Missouri  River  at  Omaha  still  continues  to 
approach  the  Nebraska  shore. 

TEMPERATURE  OF   WATER. 

In  general, — ^The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  sj^own 
on  the  chart  No.  III. 

Maximum  and  mvnimum  temperatures, — ^The  highest  maxima  have  been :  84^.2  at  Key 
West;  73°  at  Galveston;  Tl^.S  at  Charleston;  71o  at  JacksonviUe ;  70^  at  Saint  Mark's 
and  Shreveport.  The  lowest  minima  have  been :  30^  at  Saint  Paul ;  31  at  Keokuk 
and  La  Crosse;  32^  at  Yankton  and  Omaha;  33^  at  Alpena;  34^  at  Sandusky  and 
Toledo ;  36^  at  Chicago,  Detriot,  Grand  Haven,  Marquette,  and  Saint  Louis. 

Ranges  of  temperature, — ^The  least  ranges  have  been :  3^.5  at  Eastport ;  4^.5  at  Balti- 
more; 6^  at  \7ilmington  and  PortlandL  Me.,  7^.5  at  New  York.  The  largest  ranges 
have  be«n:  25^  at  Galveston;  229  at  Keokuk;  19^  at  Toledo  and  Augusta;  18*^  »t 
Sandusky  and  Savannah. 

BflSCELLANEOUS    PHENOMENA. 

Birds, — Blackbirds  were  seen  at  Mount  Sterling,  111.,  6th,  flying  at  New  Smyrna, 
Fla.,  23d ;  millions  made  their  appearance  at  Decatur,  Ala.,  from  14th  to  17th;  Been 
at  Oregon,  Mo.,  5th,  8th,  12th,  flying  N£.  9th,  SwallotoSf  last  seen  at  Somerset,  Mass., 
8th.  Snow-lfirds,  seen  flying  about  N^ew  Bedford,  Mass.,  6th.  Crows,  flying  S.  Belle- 
fontaine,  Iowa,  10th.  Pelicans^  flying  SW.  Indianola,  10th.  Blue-hirdSy  were  seen  at 
New  Bedford,  Mass.,  4th.  Cranes,  flymg  S.,  Baxter  Springs,  Kan.,  5th:  Clear  Creek^ 
Neb.,  2d;  Fayette,  Miss.,  10th;  Fayette,  Miss.,  •2d.  Bohins,  last  heard.  Fort  Madison^ 
Iowa,  12th;  flying  N.,  Belmont  Farm,  Tex.,  22d;  first  seen  at  Fayette,  Miss.,  16th. 
jyuckSf  plentiful  at  Milford,  Ind.,  10th  to  22d;  flying  S.,  Monticello,  Iowa,  23d ;  Cairo, 
111.,  29tn ;  Yicksburg,  Miss.,  9th ;  flying  N£.  Oregon,  Mo.,  4th.  English  sparrows.  B&9a 
at  Fall  Rvyer,  Mass.,  26th.  Geese,  flying  S.,  Empire  City,  Kan.,  1st ;  Boonsboro,  lowa^ 
3d ;  Cresswell,  Kan^  3d ;  Guttenburg,  Iowa,  5th ;  Baxter  Spiings,  Kan.,  5th ;  Monticello, 
Iowa,  23d;  large  nocks,  New  London,  Conn.,  10th;  Sprln^eld,  Mass.,  16th;  Cape 
Lookout,  N.  C,  20th;  Davenport,  Iowa,  4th;  Vicksburg,  Miss.,  9th;  Corsicana,  Tex.^ 
9th ;  Mechanics'  Falls,  Me.,  7th;  Fall  River,  Mass.,  14th ;  Clear  Creek,  Nebr.,  2d,  5th, 
8th,  14th,  29th ;  Hulmesville,  Pa.,  26th ;  Chepachet,  K.  I.,  17 :  Belmont  Farm,  Tex.,  10th ; 
Woodstock,  Ver.,  10th;  New  Bedford,  Mass.,  14th;  N.  Southiugton,  Conn.,  10th; 
Walde,  Tex.,  28th;  Oregon,  Me.,  18th;  plentiful  at  Milford,  Ind.,  10th  to22d;  flying 
about  Mount  Desert,  Me..  10th.  Chiese,  flying  NW.,  Mount  Sterling,  lU.,  16th ;  N£., 
Oregon,  Mo.,  4th;  £.,  Nashville,  Tenn.,  26th;  SB.,  Visalia,  Cal.,  5th. 

Insects. — Butterflies,  flying  about  3d,  Saint  Meinrad,  Ind.  Butterflies,  seen  at  Alto 
Vista,  Va.,  15th.  Grasshoppers,  seen  at  Hulmeville,  Pa.,  15th.  Frogs,  singing  at  Mil- 
ford, Ind.,  10th  to  22d.  '  '  2^^       B    » 

Botanical, — Dandelions  in  bloom.  Freehold,  N.  J.,  29th ;  Tioga,  Pa.,  29th.  Sedges 
green  at  Independence,  Kan.,  5th.    Strawberries  in  bloom.  Independence,  Kan.,  5th. 
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8\o€^  com  maturod  planted  Angust  5,  New  Bedford,  Mass.,  5th.  Roses  in  bloom  in  the 
garden,  New  Bedford,  Mass.,  16th.  Violets  in  bloom.  New  Bedford,  Mass.,  29th.  Bfnn 
and  pear  in  bloom  the  second  time.  Lettuce  the  second  crop,  Wappinger's  Falls,  N.  Y., 
3d.  Strawberries  in  bloom,  5th,  and  violets  and  whortl^terries  on  the  15th,  Alto  Vista. 
Va. 

Polar  frand^  on  the  24th.  Nashville,  Tonn.;  11th,  17th,  Guttenburg,  Iowa;  3d,  IGth, 
17th,  23d,  26th,  Tabor,  Iowa;  5th,  13th,  17th,  28th,  Gardiner,  Me.;  9th,  Northport, 
Mich.;  4th,  28th,  Wytheville,  Va.;  18th.  Vicksburg,  Miss. 

Smoke, — 7th,  New  London,  Conn. :  Icth,  Angusta,  Ga. ;  17th,  Rochester,  N.  Y. ;  1st, 
Detroit,  Mich. ;  11th,  12th,  13th,  and  14th.  Bismarck,  Dak.;  23d,  Saint  Panl,  Minn. ;  2d 
and  10th,  Salt  Lake  City,  Utah ;  14th  and  16th,  Fort  Gibson,  Ind.  T. ;  13th,  14th,  15th, 
16th,  17th,  and  23d,  Fort  Sill,  Ind.  T. ;  1st,  8th,  24tb,  and  30th,  Sacramento,  CaL 

Prairi«/rw.— 9th,  Bismarck,  Dak. :  5th,  9th,  26th,  27th,  and  28th,  Dodge  City,  Kan. ; 
5th,  7th,  9th,  10th,  12th,  14th  to  I8th,  22d  and  23cl,  Fort  Sill,  Ind.  T. ;  16th,  Fort  Lyon, 
Cal. ;  6th,  Fort  Pembina,  Dak. ;  11th,  Fort  Lamed,  Kans. ;  Ist  to  12th,  14th  to  17th,  21st 
to 27th.  Creswoll,  Kans.;  26th,  27th,  Eagle  Pass,  Tex. 

Earthquakes  have  been  reported  as  follows:  on  the  4th,  earthquake  shocks  were  felt 
over  an  extensive  area,  including  New  York,  New  England,  and  a  portion  of  Canada,  as 
follows:  In  New  York,  at  Albany,  1.55  to  2  a.  m.,  two  distinct  shocks,  noise  quite 
loud,  ceilings  cracked :  Palermo^  2  a.  m.,  severe  shock:  Adams,  2  a.  m.,  sliock  lasting 
one  minute ;  Geneva,  2  a.  m.,  light  shock ;  Dudley  Observatory,  1.53  a.  m.,  several 
shocks  lasting  40'',  first  shook  lasted  10"  and  after  an  interval  of  30^'  another  lighter 
one  was  felt ;  Antwerp,  shock  buildings,  and  was  accompanied  by  a  roaring  sound, 
movement  from  SW. ;  Saratoga,  shock  most  severe  on  west  side  of  village,  dishes, 
windows,  and  mirrors  broken;  previous  to  shock  wind  blowing  almost  a  gale;  it  then 
suddenly  ceased,  and  for  several  seconds  the  silence  was  painfully  quiet.,  similar  to 
that  which  usually  precedes  a  cyelone ;  after  the  shock  the  wind  rose  again ;  Auburn, 
vibrations  lasting  several  seconds;  damage  done  to  window  panes  and  china :  ceiling 
of  house  cracked ;  Troy,  atmosphere  after  the  shock  became  very  close,  witn  slight 
sulphurous  odor;  Watertown,  2  a.  m.,  shock  accompanied  by  low  rumbling  sounds; 
Plattsburg  Barracks.  1.55  a.  m.,  slight  shock,  lasting  15",  W.  to  E. ;  Madison  Bar- 
racks, 2  a.  m.,  shock  lasting  15"  N.  to  S. ;  Cambridge,  1.55  a.  m., slight  shock,  lasting  a 
few  seconds ;  people  awakened  and  buildings  shaken ;  Glen's  Falls,  Lake  Oeoige  and 
Schuylerville,  2  a.  m.,  slight  shock,  with  loud  rumbling  noise,  shaking  buildings  and 
breaking  crockery-;  at  Utica,  and  along  the  Utica  and  Black  River  Railroad,  2  a.  m., 
distinct  shocks;  Whitehall,  2  a.  m.,  severe  shock;  many  ceilings  were  cracked; 
Ogdensburg,  2  a.  m.,  heavy  shock,  passing  W.  to  E.,  lasting  over  one  minute; 
Cape  Vincent,  windows  and  glasses  shaken ;  at  Port  Henry^  An  Sable  Forks,  Clay- 
ton, Morristown,  Carthage,  and  Louisville,  shocks  were  distinctly  felt.  Canada, 
Montreal,  1.49  a.  m.,  severe  shock,  lasting  20";  motion  W.  to  E. ;'  buildings 
trembled  violently;  monuments  swayed  i>erceptibly;  Saint  John's,  Queliec,  1.55  a. 
m. ;  several  shocks,  lasting  10",  course  W.  to  E.,  shaking  building  and  upsetting  fur- 
niture; Bay  of  Quinte  district,  shock  distinctly  felt.  Connecticut:  New  London, 
vibrations  lasting  40"  to  1',  from  W.  to  E. ;  Hartford,  1.56  a.  ni.,  waves  ran  E.  and  W. ; 
vibrations  were  about  two  in  a  second,  and  continued  4  or  5" ;  Windsor,,  1.55  a.  m., 
vibrations  continuing  several  seconds ;  waves  longitudinally  N.  and  S.  Vermont :  Bur- 
lington, 2  a.  m.,  three  distinct  shocks,  lasting  2^"^  accompanied  by  sound  like  distant 
thunder;  direction  a  little  N.  of  N£.  The  water  m  Mallet's  Bay,  Lake  Champlain,  is 
said  to  haveiisen  2  feet  during  the  nisht:  Woodstock,  1.50  a.  m.,  light  shock ;  Mont- 
pelier,  people  awakened  by  several  shocks,  lasting  15".  New  Hampshire :  Lebanon, 
shock  lasted  40" ;  buildings  shaken  and  bells  rung.  Massachusette :  Springfield,  shock 
felt  at  2  a.  m.,  lasting  several  seconds  from'  NE.  to  SW. ;  Northampton,  glass  and  fur- 
niture broken,  and  people  awakened ;  Amherst,  1  a.  m.,  slight  shock.  Nebraska :  14th, 
Kearney  Junction,  11.40  a.  m.,  distinct  shock  lasting  15".  On  the  15th,  in  Colorado, 
at  Julesburg,  1.50  a.  m.,  shock  causing  buildings  to  tremble,  and  accompanied  by  a 
low  rumbling  sound,  lasting  one  minute.  Dakota:  Yankton  11.38  a.  m.,  severest 
earthquake  ever  felt  in  the  valley,  some  buildings  tipped  perceptibly  and  glass  was 
broken,  lasting 20".  Morristown,  11.45  a.  m.,  sUgnt shock  N.  to  S.  Olivet,  11.45  a.  m., 
slight.  Fort  RandalL  11.40  a.  m.,  shock  lasting  one  minute,  and  Springfield,  severe 
shocks.  Nebraska :  Plattsmouth,  11.57  a.  m.,  earthquake  shock  lasting  20",  vibrations 
£.  to  W. ;  Wisner,  shock  at  10.45  a.  m.,  lasting  10".  Omaha,  11.45  a.  m.  three  dis- 
tinct earthquake  shocks,  lasting  45",  motion  N.  and  S.,  shaking  buildings ;  Grand  Isl- 
and, slight  shock,  lasting  a  few  seconds ;  North  Platte,  11.15  a.  m.,  two  distinct  shocks, 
lasting  20',  having  an  interval  of  5",  houses  rocked  perceptibly,  school-house  shook  so 
badly  as  to  cause  a  stampede,  one  wall  was  cracked,  also  wall  of  court-house,  printing 
cases  were  overturned ;  Lincoln,  11.30  a.  m.,  two  distinct  shocks  about  10"  apart,  build- 
ings rocked  perceptibly,  shock  produced  a  peculiar  sickening  sensation:  West  Point, 
11.40  a.  in.,  two  diistinct  shocks,  seemed  to  be  from  NW.  to  SW.,  buildings  swayed, 
windows  rattled,  Slc,  ;  Sutton,  11.40  a.  m.,  shock  very  sensiblv  felt ;  Alkali,  11.50  a.  m., 
slight  shock,  lasting  about  one  minute,  motion  N.  to  S. ;  Clarks,  11,36  a.  m.,  shook 
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plainly  felt,  lasting  nearly  one  minnte,  rocked  bnildinffs  qnite  perceptibly ;  Tremont, 
11.45  a.  m.,  severe  shock,  rocked  court-hoose  and  hotel  qnite  perceptibly ;  Colnmbus, 
11.40  a.  m.,  severe  shock,  lasting  30'^  from  N.  to  S.,  court-house  split  in  nine  places, 
ecbool- house  walls  badly  rent,  causing  a  panic  among  the  occupants,  clock  at  the  depot 
stopped  at  11.40  a.  m. ;  Big  Springs,  shock  lasted  about  thirty  seconds,  from  N.  to  8. ; 
Potter,  11.35  a.  m.,  shock  lasted  two  minutes,  shook  windows  and  doors  of  depot; 
O^alaUa,  about  noon,  distinct  shock,  lasting  two  minutes ;  Sidney,  bet.  11  and  12  a.  m., 
alight  shock,  causing  buildings  to  tremble;  Fort  McPherson,  11.34  a.  m.,  shock  lasting 
10^;  Fort  Hartsuff,  shock  lasting  15",  SW.  to  NE.;  De  Sota,  12.30  p.  m.,  accompa- 
nied by  rumbling  sound ;  Genoa,  11.30  a.  m.,  shock.  Kansas:  Topeka,  12.10  p.  m., 
severe  shock,  a  building  seemed  to  move  from  N.  to  S. ;  Atchison,  noon,  several  dis- 
tinct shocks.  Iowa :  Iowa  City,  12.30  p.  m.,  severe  earthquake  shock.  Council  BlufiPs, 
about  11.45  a.  m.,  quick,  successive  shocks  from  NW.  to  SE. ;  lasting  two  minutes; 
brick  buildings  threatened;  people  ran  into  the  streets  for  safety.  Boon,  12.30  p.  m., 
slight  shock,  Tasting  a  few  seconds.  Ogdon,  2.20  p.  m.,  slight  snock.  Denison,  Ford 
County,  12.11  p.  m.,  two  vibrations  from  NE.  to  SW. ;  felt  mostly  in  brick  buildings ; 
chandelierd  vibrated  several  inches.  Sioux  City,  about  11.30  a.  m.,  severe  shocks,  last- 
ing 15  seconds,  creating  a  panic  among  the  peojile  in  Saint  Mary's  Church  and  the 
High  School  building ;  one  of  the  walls  in  the  High  School  building  was  cracked. 
Dubuque,  11  a.  m.,  slight  shock.  Logan,  lasting  several  seconds  and  shaking  build- 
ings. Tabor,  11.45  a.  m.,  30^'  to  40^';  shaking  buildings.  Boonsboro',  12.0o  a.  m., 
slight  shock.  Monticello,  noon,  slight  shock.  Missouri :  Saint  Joseph,  about  noon, 
slight  but  distinct  shock.  Wisconsin :  La  Crosse,  11. 10  a.  m.,  slight  earthquake  shock ; 
felt  by  persons  in  upper  rooms;  lasting  3''.  Albert  Lea  and  Winnebago  City,  3  p.  m., 
slight  earthquake  shock  felt.  On  the  16th,  in  Nebraska,  at  Camp  Sheridan,  11.19  a. 
m.,  lasting  20^',  wave  N.  and  S.  Tennessee :  Knoxville,  2.38  a.  m.,  violent  earthquake 
shock  from  SW.  to  N. ;  lasting  about  one  minute.  North  Carolina :  Murphy,  2.45  a. 
m.,  shock,  lasting  15'',  from  W.  to  E.  Independence,  10.50  a.  m..  shock  lasting  40'' ; 
shaking  buildings.  On  the  24th,  California,  Red  Bluff,  two  shocks,  6.30  and  6.50  a. 
m. ;  the  first  one  lasting  20"  and  having  a  motion  from  E.  to  W.  San  Francisco,  6 
a.  m.,  slight  shock. 

Zodiacal  light  was  observed  as  follows :  4th,  25th,  and  30th,  Savannah,  Ga. ;  26th, 
Tybee  Island,  Ga. ;  3d,  6th,  7th,  11th,  12th,  16th  to  20th,  Saint  Mary's  Home,  Indiana ; 
3d,  4th,  6th,  7th,  30th,  Cambridge,  Mass. ;  14th,  Waterburg,  N.  Y. 

Meteors  were  observed  on  the  1st,  Connecticut,  Maryland,  Massachusetts,  New  York, 
Vermont ;  2d,  California,  Kansas,  Maryland,  Missouri,  New  York,  Pennsylvania :  3d, 
Illinois,  Iowa,  Maryland,  Missouri,  Ohio ;  4th,  Maryland,  Massachusetts ;  6th,  Mary- 
land, Massachusetts,  New  Jersey ;  7th,  Pennsylvania,  Maine ;  9th,  Massachusetts ;  10th, 
Illinois,  New  York.  Georgia;  11th,  Massachusetts,  Dakota:  12th,  Maryland;  13th, 
Connecticut,  Maryland,  Mississippi,  New  Jersey,  New  YorK,  Indiana,  Idaho;  14th, 
New  York ;  15th,  Missouri,  New  Jersey ;  16th,  Missouri ;  17th,  Mississippi ;  19th,  Mary- 
land; 20th,  Maryland,  North  Carolina;  22d,  Missouri;  23d,  Illinois,  Virginia;  25th, 
Louisiana,  New  York;  26th,  Maryland;  27th,  Georgia;  28th,  Iowa,  Missouri,  New  Jer- 
sey, New  York,  Idaho ;  30th,  Kansas,  New  York,  California. 

At  Bichmond,  Ya.,  on  the  21st,  4.t&  p.  m.,  local  time,  a  large  and  brilliant  meteor, 
pear-shaped  in  form,  about  one-eighth  the  size  of  a  full  moon,  and  resembling  a  large 
drop  of  melted  iron,  made  its  appearance.  It  was  first  seen  in  the  southwest,  at  an 
elevation  of  about  45^ ;  it  then  moved  downward  about  25^,  and  disappeared.  After 
leaving  its  first  position,  it  appeared  as  a  thin,  straight,  and  brilliant  line,  subsequently 
expanding  into  a  zigzag  cloud.  At  Flushing,  N.  J.,  on  the  15th,  3  a.  m.,  local  time,  70 
meteors  appeared  in  30  minntes. 

OPTIGAJL  PHENOMENA. 

Solar  halos  were  observed  as  follows:  1st,  Delaware,  Maryland;  2d,  Texas,  Califor 
nia;  3d,  Nebraska;  4th,  Indiana,  Maryland,  Massachusetts,  New  Jersey,  Ohio,  Bhode 
Island;  5th,  California;  6th,  Florida,  California;  7th,  Indiana,  Michigan,  Ohio;  8th, 
Maine,  Massachusetts,  Bhode  Island,  California ;  9th,  California ;  10th,  Ohio ;  11th, 
Illinois,  Texas,  California;  12th,  Louisiana;  13th,  Illinois,  Iowa,  Mississippi,  Connec- 
ticut; 14th,  Indiana,  Maine,  New  Jersey,  Ohio,  Connecticut,  Virginia,  Kentucky,  West 
Virginia,  California :  15th,  Connecticut,  Delaware,  Massachusetts,  New  Hampshire, 
New  Jersey,  North  Carolina,  Texas,  Rhode  Island,  .Georgia ;  16th,  Illinois,  Indiana ; 
17th,  Maine,  New  Hampshire;  18th,  IHinois,  Nebraska;  19th,  Connecticut,  New  York, 
Tennessee,  Rhode  Island,  South  Carolina ;  20th,  Illinois,  Indiana,  Ohio,  California ; 
21st,  Maryland,  Pennsylvania,  Virginia,  Colorado,  Califorpia ;  22d,  Iowa.  Louisiana, 
Mississippi,  New  Jersey,  Alabama,  New  Hampshire,  California :  23d,  Caliromia ;  24th, 
Dakota,  Rhode  Island,  Connecticut ;  25th,  Kansas,  South  Carolina,  Georgia ;  27th,  Ne- 
braska, Rhode  Island,  Connecticut,  Colorado;  28th,  Connecticut,  Dakota;  29th|  Da- 
kota, XUinois,  Iowa,  Kansas,  Nebraska;  30th,  California. 
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Lunar  hdlo8, — 9th,  Miimesotay  Nebraska;  10th,  Minnesota;  11th,  Minnesota,  Mis- 
souri, California,  Texas^  Louisiana ;  12th,  Connecticut,  Minnesota,  Missouri,  Nebraska, 
Texas,  Iowa ;  13th,  Maine,  Connecticut,  Michigan,  Ohio,  Minnesota,  West  Vireinia, 
Texas,  California,  Idaho,  Louisiana,  Illinois,  New  Jersey,  Pennsylvania ;  14th,  Maiuey 
New  Hampshire.  Massachusetts,  Rhode  Island,  Connecticut,  New  Jersey,  Pennsylvania, 
Maryland,  Virginia,  New  York,  Minnesota,  Dakota,  West  Virginia,  Texas,  California, 
Louisiana,  Alabama,  Delaware,  North  Carolina,  Ohio ;  15th,  Massachusetts,  Rhode 
Island,  Connecticut,  New  Jersey,  Pennsylvania,  Virginia,  North  Carolina,  South  Caro- 
lina, Georgia,  Wisconsin,  Minnesota,  California,  Texas,  Louisiana,  Alabama,  Florida, 
Delaware,  Iowa,  Maryland,  Nebraska ;  16th,  Maine,  New  Hampshire,  Massachusetts, 
Florida,  Ohio,  Minnesota,  Missouri,  California,  Nebraska,  Texas,  Indiana,  Michigan, 
New  Jersey,  Ohio ;  17th,  California,  Maine,  Connecticut,  Pennsylvania,  North  Carolina, 
Kentucky,  Missouri,  Nebraska,  Texas,  Alabama,  Illinois,  Iowa;  18th.  Connecticut, 
North  Carolina,  Ohio,  Dakota,  California,  Texas,  Idaho,  Louisiana,  Alaoama,  Illinois, 
Iowa,  Utah:  19th,  Maine,  Connecticut,  North  -Carolina,  Virginia,  Georgia,  Florida, 
Tennessee,  Texas,  California,  Illinois,  Massachusetts,  New  Jersey,  New  York,  Ohio, 
Pennsylvania,  Utah ;  20th,  North  Carolina,  South  Carolina,  Michigan,  Ohio,  Texas, 
California,  Idaho,  Indiana,  Massachusetts,  Utah,  Virginia,  Wisconsin ;  21st,  Maine, 
New  Hampshire,  Massachusetts,  Rhode  Island,  Connecticut,  Virginia^  Kansas,  Ne- 
braska, New  Mexico,  Idaho,  Louisiana,  Alabama,  California,  Delaware,  Indiana,  Iowa, 
Maryland,  Missouri,  New  York ;  22d,  Maine,  Massachusetts,  Rhode  Island,  Minnesota, 
Dakota,  Iowa,  Missouri,  Nebraska,  KansaSfCalifomia,  Texas,  Iowa ;  23d,  Maine,  New 
Hampshire,  Massachusetts,  Connecticut,  New  Jersey,  Iowa,  Nebraska,  Kansas,  Iowa, 
Vermont ;  24th,  Iowa,  Dakota,  Texas,  Idaho,  Kansas^  New  Jersey ;  25th,  Virginia,  Illi- 
nois; 26th,  Iowa,  New  York;  27th,  Georgia,  Nebraska,  Lidiana,  New  Jersey;  29th, 
Idaho. 

Mirage  was  observed  on  the  3d,  Connecticut ;  7th,  Connecticut ;  9th,  Georgia ;  11th, 
Connecticut;  13th,  Connecticut;  15th,  North  Carolina;  17th^  Massachusetts;  20th, 
Connecticut;  21st,  Connecticut;  26th,  Georgia. 

SOLAR  PHENOMENA^ 

iSfiim  9pot8, — ^The  following  observations,  made  by  D.  P.  Todd,  upon  the  spots  of  the 
sun,  have  been  kindly  communicated  by  Rear- Admiral  John  Rodgers,  U.  &  N.,  Super- 
intendent of  the  Naval  Observatory : 
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Professor  Hinriehs,  of  the  Iowa  weather  aervioe,  states  that  at  Iowa  City  <<  largo 
sun  spots  were  seen  on  the  3d,  15th,  and  23d." 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MTER, 
Brigadier  Qeneral  {Brevet  Aaaigned),  Chi^f  Signal  Officer,  U.  8.  A, 
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Papkr  33. 
MONTHLY  WEATHER  REVIEW,  DECEMBER,  ISTT. 

INTRODUCTION. 

In  corapilini;  the  pn^sent  review  the  following  data,  received  up  to  January  I4th, 
have  been  made  use  of,  viz,  the  regular  tri-daily  weather  charts,  containing  the  data 
of  the  simultaneous  observations  taken  at  one  hundred  and  twenty-eight  Signal-Ser- 
vice stations  and  twelve  Canadian  stations ;  monthly  Journals  and  means  irom  one 
hundred  and  thirty-four  of  the  former,  and  means  from  thirteen  of  the  latter ;  two 
hundred  and  thirty  eight  monthly  reports  from  volunteer  observers ;  forty-two  monthly 
reports  from  United  States  Army  post-surgeons ;  marine  records ;  reliable  newspaper 
extracts ;  special  reports.  The  most  noticeable  features  for  the  month  are,  the  severe 
storms  Nos.  II  and  XV ;  the  small  number  of  high-pressure  areas ;  the  high  average 
temperatures  for  all  the  districta;  the  heavy  rains  accompanying  storms  Nos.  II,  H, 
and  XY ;  few  auroras ;  frequency  of  lunar  halos  during  the  middle  of  the  mouth. 

BAROMETRIC  PRESSURE. 

In  general. — ^A  comparison  o£»the  isobarometric  curves  on  Chart  No.  II  with  the  aver- 
age for  December,  for  a  number  of  years,  shows  the  following,  viz,  for  the  present 
month  the  pressure,  as  reduced  to  sea-level,  has  averaged  slightly  below  that  for  a 
number  of  years  along  the  Pacific  coast,  in  Utah,  at  Key  West,  in  the  Upper  Missis- 
sippi and  Lower  Missouri  Valleys,  and  at  Breckenridge  O.ll  of  an  inch.  For  the 
Upper  Lake  region,  Ohio  Valley,  Tennessee  and*WeJBt  Gulf  States,  it  varies  from 
sJightly  below  to  slightly  above.  In  the  East  Gulf  and  Atlantic  States  and  Lower 
Lake  region,  it  averages  above,  at  Oswego  and  Burlington,  about  0.11  of  an  inch. 

The  local  barometric  ramgee  for  the  montn  have  been  as  follows :  Large — ^Norfolk,  1.50 
inch ;  Eastport,  1.47 ;  Cape  Henry,  1.45 ;  Atlantic  City,  Cape  May,  and  Cape  Lookout, 
1.41;  Wood's  HoU,  1.40;  Newport,  1.35;  Boston  and  New  London,  1.34;  Bamegat, 
1.33;  Portland,  Me.,  Thatchers  Island,  Wilmington,  and  Smith ville,  1.30;  and  from 
New  England  to  Eastern  Tennessee  and  northern  ])ortions  of  Alabama,  Georgia,  and 
South  Carolina,  the  range  has  exceeded  1.20.  Small — ^Los  Angeles,  0.61  inch ;  Visalia, 
Cal.,  0.62;  Santa  F6,  0.63;  Pioche,  Nev.,  0.65;  San  Francisco,  0.66;  Salt  Lake  City, 
0.68 ;  Key  West,  0.70 ;  Sacramento  and  Pike's  Peak,  0.73 ;  Cheyenne,  0.76 ;  Denver, 
0.79;  Red  Bluff,  CaL,  0.80;  Winnemuooa,  Nev.,  and  Boise  City,  Idaho,  0.81;  Jacks- 
boro^  Tex.,  0.82;  Fort  Gibson  and  Toledo,  0.86;  Shreveport,  0.88;  Indianapolis  and 
Chicago,  0.89. 

Areas  of  high  preeeure. — Of  these  six  have  been  traced  and  ore  described.  This  num- 
ber is  smaller  than  is  usual  for  the  month  of  December,  and  to  which  fact  can  be 
partly  attributed  the  high  average  temperatures  in  the  different  districts.  Two,  Nos. 
IV  and  V,  crossed  the  country  north  of  the  lakes,  and  were  accompanied  in  New  York 
aiid  New  England  by  severe,  cold  weather.  Four  took  a  southerly  path,  producing 
high  northwesterly  winds  and  gales  as  they  advanced  south  and  eastward  from  the 
Kocky  Mountain  region,  and  in  the  Gulf  States  '^northers.'' 

No.  I. — At  7.35  a.  m.,  Washington  time,  of  the  1st,  this  high-pressnre  area  (described 
as  No.  VI  in  the  November  review),  covered  the  Southwest ;  barometer,  30.48  inches  at 
Shreveport,  and  0.41  inch  above  the  normal  at  Indianola.    Excepting  the  southern 

¥[>rtions  of  Texas  and  Florida,  and  from  California  to  the  western  part  of  Washin^on 
erritory,  the  minimum  temperature  had  fallen  below  f^'eezing  tlie  preceding  night 
over  the  whole  country,  and  below  zero  from  Southeastern  Dakota  to  the  Red  River 
of  the  North  Valley.  During  the  day  clear  weather  generally  prevailed  over  the 
country  east  of  the  Rocky  Mountains,  excepting  light  snows  from  the  Ohio  and  Upper 
Mississippi  Valleys  to  the  lakes.  A  second  high-pressure  area  advanced  southeast- 
ward toward  New  York  and  New  England,  and  united  with  it  at  night. '  Morning 
of  the  2d  the  barometer  was  highest,  S).54  inches  at  Cairo,  with  the  barometric  ridge 
extending  fr*om  Louisiana  northeastward  over  the  Middle  States  to  Northern  New 
England.  Brisk  to  high  northerly  winds  were  produced  from  the  New  Jersey  to  the 
North  Carolina  coasts  during  the  day,  but  with  generally  clear  weather.  By  morning 
of  the  3d  the  central  highest  pressure  had  moved  to  the  North  Carolina  cba^,  30.60 
at  Norfolk,  and  0,48  inch  above  the  normal  at  Kitty  hawk,  N.  C,  with  continued  cold 
and  clear  weather  in  the  Middle  and  New  England  States,  but  rising  temperature 
thence  south  and  westward.  During  the  3d  ana  4th  it  gradually  disappeared  off  the 
North  Carolina  coast,  in  advance  of  storm  No.  II. 

No.  II. — During  the  3d  it  was  observed  along  the  PaciHo  coast,  succeeding  low 
pressure  No.  I.  By  morning  of  the  4th  the  barometer  at  Portland,  Greg.,  was  reported 
as  30.55  and  0.42  above  the  normal.  Moving  south  and  eastward  during  the  day,  it 
reached  from  Arizona  and  New  Mexico  to  Easteni  Washington  Territory  and  Montana 
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on  the  morning  of  the  5th,  0.32  above  the  normal  at  Salt  Lake  City.  Northerly  gales 
extended  soathward  on  the  4th  and  5th  from  Wyomins  and  Dakota  to  the  West  Golf 
States:  maximum  velocities,  Cheyenne.  NW.  34;  Pik^s  Peak, N£. 55 ;  North  Platte, 
NW.  72;  Denver,  N.  60 ;  Dodge  City,  N.  44:  Fort  Sill,  NW.  42;  Onlaha  and  Denison, 
N W.  36  J  Indianola,  N.  46 ;  and  Galveston.  NW.  43  miles  per  hour.  At  7.35  a.  m.  of 
the  6th  it  was  central  in  Western  Texas ;  nighcst  30.65  at  Brownsville,  with  temper- 
atures below  freezing,  except  on  the  immediate  coast.  Morning  of  the  7th  isobar 
30.50,  included  the  Gulf  States,  Tennessee,  and  the  larger  portion  of  the  South  At- 
lantic States.  During  the  7th,  as  low-pressure  area  I^.  Ill  passed  eastward,  this 
high  area  moved  westward,  united  with  a  second,  and  the  following  morning  reached 
from  Southern  Dakota  to  Louisiana  and  Mississippi.  At  7.35  a.  m.  of  the  9th  the 
highest  covered  Tennessee,  30.51  at  Knoxville,  but  0.37  above  the  normal  at  Detroit 
and  Cleveland.  Brisk  to  high  northerly  winds  were  produced  from  the  New  Jersey 
to  the  North  Carolina  coasts ;  at  Kittyhawk,  N.  40 ;  Cape  May,  NW.  36 ;  and  Sandy 
Hook,  NW.  35.  In  advance  of  low  pressure  No.  IV,  it  moved  eastward,  and  later 
southward.  It  was  central  over  Soutn  Carolina  on  the  morning  of  the  10th,  over  the 
central  Gulf  States  on  the  11th,  12th,  and  13th,  after  which  it  lost  its  identity.  It  is 
quite  probable  that  durins  the  nights  of  the  7th  and  10th  its  effect  was  increased  by 
nigh-pressure  areas,  which  advanced  from  the  west  or  northwest  and  united  with  it^ 
as  shown  by  the  barometric  deviations  from  the  normals. 

No.  III. — ^Apparently  advanced  southeastward  over  Montana  and  Dakota,  during 
the  12th,  toward  New  Mexico  and  Texas.  On  the  morning  of  the  13th  the  highest 
reached  from  Dakota  to  Northern  Texas  and  New  Mexico,  0.41  inch  above  normal 
at  North  Platte,  with  cold,  clear  weather.  At  7.35  a.  m.,  14th,  isobar  30.50  included 
the  Ohio  Valley  region,  with  very  generally  cold,  clear  weather  in  the  districts  east 
of  the  Rocky  Mountains,  excepting  occasional  lignt  rains  in  Southern  Texas.  In  con> 
nection  with  storm  No.  VI,  north  to  west  gales  were  produced  the  13th  and  14th  irom 
the  Lower  Lakes  to  the  Atlantic  coast,  as  far  south  as  North  Carolina.  Morning  of 
the  15th  the  highest,  30.50,  was  central  in  the  Carolinas.  As  low  pressure  No.  VII 
progressed  eastward,  it  moved  southwestward  over  the  East  Gulf  States  by  the  follow- 
ing morning,  and  with  diminished  pressure.  During  the  16th,  17th,  and  18th,  it 
gradually  disappeared  in  that  district. 

No.  IV. — ^It  first  became  perceptible  on  the  afternoon  of  the  16th  in  Manitoba  by  a 
sudden  rise  in  the  barometer  and  wii^ds  shifting  to  cold  northerly.  It  rapidly  extended 
southeastward  on  the  17th,  with  cold  northerly  winds,  N£.  32  miles  at  Doluth,  and 
generally  clear  weather.  By  the  morning  of  the  18th  it  was  central  north  of  New 
York ;  highest  barometer  30.73  at  Kingston,  Canada,  and  0.60  above  the  normal  at 
Burlington.  In  the  Saint  Lawrence  Valley  the  temperature  fell  to  about  10^  Fahr.. 
and  the  isotherm  20°  included  Nova  Scotia  and  the  larger  portion  of  New  England 
and  New  York.  Afternoon  of  the  18th  the  pressure  rose  0.74  above  the  normal  at 
Eastport.  Brisk  and  high  northerly  winds  accompanied  its  advance  in  the  Lower 
Lake  region,  Saint  Lawrence  Valley,  and  New  Euf^land,  and  high  northwest  veering 
to  northeast  winds  from  New  Jersey  to  North  Carolina :  maximum  velocities,  Oswego, 
N.  32 ;  Quebec,  NW.  high :  Eastport,  N.  33;  Thatcher^s  Island,  N£.  36;  Sandy  Hook, 
N£.  33;  Cape  May,  N£.  32;  Cape  Henry,  N£.  34;  and  Kittyhawk,  N£.  31  milea. 
Morning  of  the  19th  isobar  30.50  reached  from  the  Middle  Atlantic  coast  to  Nova 
Scotia.  During  the  day  it  apparently  progressed  southwestward  along  the  eoast,  but 
with  decreased  pressure,  under  the  influence  of  a  minor  depression  passing  eastward 
north  of  the  Saint  Lawrence  Valley. 

No.  V. — ^At  midnight  of  the  19th  the  pressure  was  observed  increasing  at  the  stations 
along  Lake  Huron.  Morning  of  the  20th  it  was  central  northeast  of  that  lake ;  high- 
est 30.43  at  Eockliffe,  Canada.  By  midnight  isobar  30.60  included  the  Ottawa  and 
Saint  Lawrence  Valleys,  and  northern  portion  of  New  England.  At  7.35  a.  m.,  21st, 
the  barometer  at  Father  Point,  Canada,  read  30.74,  and  the  minimum  temperature  at 
0^.  Brisk  to  high  northerly  winds  accompanied  its  advance  in  the  Saint  Lawrence 
Valley  and  New  England  in  conjunction  with  low  pressure  No.  X,  and  extended  as 
nortlieasterly  winds  to  the  Middle  Atlantic  and  Nortli  Carolina  coasts.  The  barom- 
eter at  Eastport  was  0.70  inch  above  the  normal  afternoon  of  the  21st.  During  the 
night  the  temperature  fell  below  zero  in  New  Bnmswick.  The  preasure  continued 
highest  over  the  Saint  Lawrence  Valley  on  the  22d,  23d,  and  24ui,  bat  decreased  in 
advance  of  storms  Nos.  XII,  XIII,  and  XIV. 

No.  VI. — During  the  24th  the  pressure  rose  somewhat  above  the  normal  fh>m 
Montana  and  Dakota  to  Utah  and  Western  Kansas.  By  morning  of  the  25th  the 
highest  was  probably  north  of  Dakota,  and  continued  so  during  the  26th  and  27th.  A 
storm  was  crossing  the  Rocky  Mountain  region  from  California,  and  Nos.  XII  and  XIII 
were  in  the  Southern  States.  At  7.35  a.  m.  of  the  2dth  the  barometer  was  high  and 
considerably  above  the  normal  from  the  Saint  Lawrence  Valley  to  Lake  Superior,  and 
from  Dakota  to  Utah,  Oregon,  and  Washington  Territory,  but  still  highest  in  Mani- 
toba, and  increasing  to  30.46  at  Fort  Garry  by  midnight.  As  storm  No.  XV  advanced 
northeastward,  this  high  area  moved  southward    It  was  central  over  Dakota  and 
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S^ebraska  on  the  morning  of  the  30th,  with  temperatures  below  zero  in  Wyoming, 
(Jttiih,  and  Western  Nebraska,  and  below  freezing  as  far  southward  as  the  interior  ot 
Texas.  The  following  morning  isobar  30.3U  included  the  country  from  Texas  to  South- 
ern Dakota,  and  at  midnight  the  highest  was  central  in  Texas.  During  the  28th  and 
29th  high  northerly  winds  and  gales  extended  southward  from  Nebraska  and  Kansas 
U>  the  Texas  coast  as  a  severe  '^  norther,"  and  to  Florida  and  Cuba  by  the  30th ;  Dodge 
City  N.  36 ;  North  Platte,  Fort  Gibson  and  Denison  N.  28.  At  Indianola  extraordinary 
low  tide  was  produced. 

Areas  of  low  pressure, — Of  these  fifteen  are  described,  all  of  which  haye  been  charted 
but  the  nrst.  Broken  lines  indicate  the  probable  paths  of  the  centers  of  the  disturb- 
^knces.  By  means  of  the  deviations  of  the  barometric  readings  as  corrected  for  tem- 
[>eratare  and  instrmnental  error,  from  the  means  for  the  month  and  the  observation 
[7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  time),  these  areas  of  low  pressure  can 
be  traced  across  the  elevated  country  between  the  Pacific  coast  and  Mississippi  Valley. 
Nos.  II,  IX,  XI,  XII,  XIII,  and  XV  were  accompanied  by  heavy  rains  and  occasional 
thunder-storms.    The  most  severe  were  Nos.  II  and  XV. 

No.  I. — During  the  Ist  this  low-pressure  area  appeared  in  Manitoba,  and  passed  east- 
ward to  the  north  of  the  Lake  region  on  the  2d.  The  3d  light  snows  fell  in  the  Saint 
Lawrence  Valley,  but  the  center  of  the  depression  was  at  some  distance  to  the  north- 
ward, and  therefore  not  charted. 

No.  II. — ^The  storm  can  be  traced  to  the  Pacific  coast.    On  the  Ist  rain  was  occasion- 
ally reported  from  California  to  Washington  Territory.   On  the  2d  and  3d  light  raina 
and  snow  fell  in  Arizona,  Utah,  and  New  Mexico,  with  brisk  and  occasionally  hich 
winds ;  on  Pike's  Peak,  SW.  56,  and  at  San  Diego,  N.  30,  the  2d.    Morning  of  the  3d 
it  was  central  north  of  Santa  F^.   By  midnight  the  rain  area  had  extended  to  the  Mis- 
sissippi Valley,  with  increasing  southeasterly'  winds,  but  changing  to  snow  in  Western 
Nebraska  and  Kansas,  with  high  northwesterly  winds.    Its  course,  previously  south- 
eastward, during  the  day  was  northeastward  toward  the  Upper  Lakes.    At  Dodge 
City  and  North  Platte,  the  barometer  fell  0.40  of  an  inch  below  the  normal.    Thunder- 
storms occurred  in  Texas,   Indian  Territory,  and  Kansas.   .During  the  4th  rainy 
weather  extended  to  the  Atlantic  coast,  with  occasional  thunder-storms  in  Illinois  and 
Michigan :  snow  fell  from  Nebraska  to  Dakota  and  Manitoba ;  clearing  weather  was 
reported  from  Texas  to  Southern  Nebraska,  with  brisk  and  high  west  to  north  winds ; 
the  central  pressure  continued  diminishing,  falling  0.72  below  the  normal  at  La  Crosse. 
The  5th  occasional  thunder-storms  were  repoited  from  Kentucky,  Tennessee,  and 
Florida.     The  center  passed  into  Canada,  with  a  barometric  trough  extending  south- 
ward to  the  Qulf,  to  the  eastward  of  which  rainy  weather  and  southerly  gales  veering 
to  westerly  prevailed ;  to  the  westward,  brisk  and  high  west  to  north  winds,  with  the 
Riin  turning  into  light  snow  as  far  south  as  Tennessee.    High  pressure  rapidly  suc- 
ceeding it,  a  **  norther  "  was  produced  along  the  Gulf  coast,  reaching  Key  West  on  the 
6th.    By  morning  of  the  6th  it  was  oentrskl  over  or  north  of  the  mouth  of  the  Saint 
Lawrence,  with  still  lower  central  pressure,  29.07,  at  Father  Point.    Daring  the  day 
it  moved  to  Newfoundland,  followed  by  northwesterly  gales  and  cold,  clearing  weather, 
except  frequent  snows  from  the  Lakes  to  Northern  New  Englaud.     Cautionary  signals 
were  ordered  to  be  displayed  in  its  advance  on  the  2d  at  Indianola  and  Galveston ;  3d,  at 
Mobile,  New  Orleans,  and  Upper  Lake  stations ;  4th,  Lower  Lake  stations ;  5th,  along 
the  entire  Atlantic  coast  from  Eastport  to  Key  West,  and  at  Saint  Mark's.    They  were 
justified  at  all  stations  except  Saint  Mark's,  Baltimore,  Detroit,  Port  Huron,  Alpena, 
And  Chicago.    The  following  maximum  wind  velocities  in  miles  per  hour,  with  direc- 
tion, show  the  dangerous  character  of  the  storm :  Indianola,  N.  46 ;  Galveston,  NW. 
43;  Key  West,  N.  30;    Charleston,  S.  34;   Smith ville,  S.  50;  Cape  Lookout,  S.  60; 


»arck,  NW.  48;  Breckenridge,  N.  36:  Yankton,  NW.  35;  Saint  Louis,  W.  36;  Omaha 
jmd  Denison,  Nw.  36  miles.  Along  tne  New  England  coast,  and  at  Grand  Haven  and 
ualveston,  steamers  were  forced  to  seek  shelter.  Warnings  were  also  sent  on  the  4th 
^  the  Canadian  stations  on  Georgian  Bay,  Lake  Huron,  and  Lake  Erie ;  5th,  for 
|U08e  on  lake  Erie,  in  the  Saint  Lawrence  Valley,  and  along  the  coasts  of  New  Bruns- 
wick and  Nova  Scotia;  6th,  for  Newfoundland. 

No.  III. — Although  the  center  of  this  disturbance  moved  eastward  at  some  distance 
jj  the  north  of  the  Signal-Service  stations,  yet  it  can  be  traced  to  the  Facilic  coast, 
firing  the  5th  falling  baipmeter,  southerly  winds  and  rainy  weather  prevailed  in 
Jjashin^ton  Territory  and  Oregon,  with  the  center  of  the  storm  to  the  northward. 
VQ  the  bth  it  approached  Manitoba.  The  7th  light  snows  occasionally  fell  from  North- 
P^teru  Dakota  to  the  Lakes,  with  fresh  and  brisk  southerly  winds  veering  to  west- 
ply  and  northwest.  During  the  8th  and  9th  it  disappeared  over  the  Gulf  of  Saint 
H^ronce,  accompanied  by  Tight  snows  from  the  Lake  region  eastward.  Not  any  sig- 
nals were  displayed  during  its  progress.    The  following  high  winds  occurred  on  the 
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7th:  Bisraaxck,  KW,  36  miles;  Milwaukee,  8W.  27;  Grand  Haven,  NW.  36;  Sandusky, 
W.  28:  Buffalo,  SW.  32;  8th,  Sandy  Hook,  W.  28 ;  Thatcher's  Island,  W.  32. 

No.  lY. — ^Like  the  preceding  this  was  first  felt  in  Washington  Territory  and  Oregon 
on  the  8th,  where  rainy  weather  prevailed,  with  the  pressure  slightly  below  the  normaL 
In  the  Northwest  the  barometer  fell  quite  rapidly,  and  was  lowest  on  the  afternoon  of 
the  9th  in  Northeastern  Dakota,  with  high  southerly  winds  in  the  Upper  Missiwf  ppi 
Valley.  Its  progress  was  then  eastward  and  northeastward  into  Canada  on  the  lOtn. 
A  barometric  trough  formed  toward  the  Now  England  coast.  Frequent  light  snows 
^  fell  in  the  Lake  region  and  New  England,  with  firesh  to  brisk  southerly  winds  veering 
to  westerly,  except  northeasterly  in  Maine,  but  it  lost  its  identity  as  the  following 
storm  approached.  Cautionary  signals  were  ordered  on  the  10th  at  Cape  May,  Sandy 
Hook,  and  along  the  New  England  coast,  but  not  justified,  except  at  Eastport,  N.  28; 
Thatcher's  Island,  NW.  36. 

No.  V. — After  the  preceding  had« passed  eastward,  the  pressure  again  began  to  dimin- 
ish in  Washington  Territoiy  and  Oregon,  with  continued  rain,  on  the  9th.  Afternoon 
of  the  10th  it  was  central  in  Manitoba,  with  rain.  By  referring  to  the  chart  it  will 
be  seen  that  its  movement  was  very  rapid  and  southeastward  to  the  coast  of  Maine 
during  the  10th  and  llth,  thence  northeastward.  From  Southern  New  England  to 
Lake  Ontario  light  rains  and  fresh  to  brisk  southerly,  veering  to  westerly,  winds  ac- 
companied it,  but  thence  north  and  eastward  snow  and  brisk  to  high  easterly  winds, 
backing  to  northerly  and  westerly.  Cautionary  signals  were  continued  on  the  llth 
along  the  New  England  coast,  and  warning  sent  for  the  Canadian  stations  midnight 
of  the  10th. 

No.  yi. — ^During  the  night  of  the  9th  the  pressure  nearly  recovered  the  normal  in 
Oregon  after  the  last  storm  had  pro^ssed  to  the  eastward,  but  with  continued  rain. 
On  the  following  day  it  again  diminished,  falling  0.38  below  the  normal  at  Portland 
during  the  aftomoon,  with  heavy  rains.  The  llih  frequent  light  rains  fell  from  Washing- 
ton Territory  to  Northern  California,  and  the  pressure  regained  the  normal.  Falling 
barometer  and  warm  southeasterly  winds  indicated  its  a^tproach  toward  Dakota  and 
Manitoba.  At  7.35  a.  m.  of  the  12th  it  was  central  in  Manitoba.  As  it  passed  south- 
eastward a  barometric  trough  reached  to  Texas.  Rainy  weather  prevailed  in  the 
southern  half  of  Texas,  with  easterly  to  southerly  winds.  During  the  13th  the  center 
of  the  storm  passed  over  Maine,  with  the  central  pressure  diminishing,  and  the  ba- 
rometer falling  0.66  below  the  normal  at  Eastport.  From  the  OttAwa  and  Saint  Law- 
rence Valleys  to  New  Brunswick  easterly  gales,  backing  to  northerly  and  northwest, 
with  heavy  snow,  prevailed ;  but  in  Nova  Scotia,  the  larger  portion  of  New  England, 
New  York,  and  the  Lower  Lakes,  brisk  and  high  southerlV  winds,  veering  to  westerly 
and  northwest,  with  generally  light  rains.  In  Southern  Texas  rainy  weather  contin- 
ued, with  occasional  thunder-storms.  Morning  of  the  14th  the  barometer  at  Sidney, 
Cape  Breton,  read  28.09,  and  northwesterlv  gales,  with  cold,  clear  or  clearing  weather 
were  reported  from  thence  to  North  Carolina.  During  the  day  it  disapx>eaTed  to  the 
eastwara.  Cautionary  signals  were  ordered  to  be  displayed  on  the  night  of  the  12th 
at  the  Lower  Lake  stations,  and  those  along  the  New  Jersey  and  New  England  coast; 
aftyemoon  of  the  13th  along  the  North  Carolina  coast.  Warnings  were  also  sent  ni^ht 
of  the  12th  for  the  Canadian  stations  on  Lakes  Erie  and  Ontario,  and  in  the  Saiot 
Lawrence  Valley,  and  the  I3th  for  those  in  Nova  Scotia  and  New  Brunswick.  All 
were  fully  justified.  Maximum  velocities:  Alpena,  NW.  30;  Erie,  NW.  38;  Buf- 
falo, SW.  36;  Toronto,  NW.  31;  Oswego,  NW.  :«;  Father  Point.  NE.  40;  Eastport, 
NW.  50;  Thatcher's  Island,  NW,  52;  Boston,  NW.  48;  New  York,  NW.  43:  Sandv 
Hook  and  Cape  May,  NW.  48 ;  Kittyhawk,  N.  54 ;  Cape  Hatteras,  NE.'34 ;  and  Mount 
Washington,  NW.  120  miles. 

VII. — After  high  pressure  area  No.  Ill  had  passed  eastward  from  the  Rocky  MoTlnt- 
ain  region,  the  barometer  fell  below  the  normal  along  the  Pacific  coast  on  the  12th 
and  13th,  and  in  Northern  Dakota  and  Manitoba,  with  brisk  southerly  to  westerly 
winds,  night  of  the  13th.  Rainy  weather  was  reported  from  Washington  Territory 
the  14th ;  the  barometer  at  Pembina  0.49  below  the  normal  in  the  afternoon,  with  the 
center  of  the  disturbanee  probably  in  Manitoba;  and  high  southerly  winds  in  Western 
Kansas  and  Nebraska.  During  the  15th  it  moved  to  the  Saint  Lawrence  Valley  quite 
rapidly ;  lowest  barometer  29.%  at  Quebec,  with  southerly  winds  veering  to  westerly 
and  increasing  to  brisk  and  occasionally  to  high  along  the  Middle  Atlantic  and  New 
England  coasts ;  light  rains  were  occasionally  reports  from  the  Ohio  Valley  and  New 
Jersey  to  the  Lower  Lakes,  New  England,  and  Saint  Lawrence  Valley,  partly  turning 
into  snow  in  last  district.  The  16th  it  disappeared  eastward  over  the  Gulf  of  Saint 
Lawrence.  Signals  were  displayed  night  of  the  15th  along  the  New  Jersey  and  New 
England  coasts,  only  a  portion  of  which  were  justified.  Maximum  velocities :  Cape 
May,  SW.  28  (late);  Sandy  Hook,  SW.  32  (late);  Eastport,  NW.  30;  and  Mount 
Washington,  NW.  108  miles. 

No.  VIII. — ^At  midnight  of  the  16th  a  disturbance  apparently  central  north  of  Lake 
Superior.  During  the  17th  it  rapidly  passed  over  the  Saint  Lawrence  Valley,  Maine, 
and  Nova  Scotia,  accompanied  by  occasional  light  snow  or  rain ;  lowest  barometer, 
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29.69  at  Sydney ;  high  prescnre  area  No.  IV  rapidly  followed  it.  The  barometric 
gradient  between  the  two  became  quite  steep,  reuniting  in  frequent  high  northeriy 
winds  from  the  Saint  Lawrence  Valley  t-o  Nova  Scotia  and  New  £ngland,  which  ex- 
tended during  the  night  southward  along  the  coast  to  North  Carolina,  but  with  gen- 
eraHy  clear  weather  except  rain  on  the  North  Carolina  coast.  Signals  were  ordered 
to  be  displayed,  night  of  the  17th,  along  the  New  England  and  New  Jersey  coasts, 
and  the  18th,  as  far  south  as  Charieston.  The  majority  were  justified :  Eastport,  N. 
32;  Thatcher^s  Island,  NE.  36  (late);  Sandy  Hook,  NE.  33;  Atlantic  City,  NE.  ^Z; 
Cape  Hattems.  NE.  28;  Cape  Henry,  NE.  'M  (late) ;  and  Cape  Lookout,  NE.  30  miles. 

No.  IX. — Tliis  storm  can  be  traced  to  the  Pacific  coast.  In  California  the  barometer 
fell  to  about  0.30  below  the  normal  the  14th,  with  rainy  weather  and  increasing  east- 
erly winds  in  the  southern  portion ;  at  Los  Angeles,  NE.,  high.  The  15th  the  ram  area 
extended  eastward  to  Southern  Nevada  and  New  Mexico,  and  frequent  light  rains  fell 
in  Central  and  Southern  Texas,  with  a  high  SW.  wind  on  Pike's  Peak.  On  the  16th 
occasional  light  rains  were  reported  from  Nevada,  Utah,  Wyoming,  New  Mexico,  and 
from  Texas  to  Kansas,  Missouri,  Illinois,  and  the  Ohio  Valley,  with  thunder-storms  in 
Kansas.  At  midnight  a  barometric  trough  extended  from  Northwestern  Texas  to  Lake 
Superior.  It  is  quite  probable  that  low-pressure  No.  VIII  was  formed  or  separated 
from  this  by  high  pressure  No.  IV.  At  7.35  a.  m.  of  the  17th  it  was  central  in  Kansas 
and  Nebraska ;  during  the  day  generally  light  rains  fell  from  Texas  to  the  Ohio.  Upp^r . 
Mississippi,  and  Lower  Missouri  Valleys^  with  thunder-storms  in  Kansas,  Neoraska, 
Iowa,  Illinois,  Missouri,  and  Indian  Territory ;  its  northward  progress  was  due  to  the 
pressure  being  high  and  decidedly  above  the  normal  to  the  eastward,  and  below  the 
normal  thence  westward  to  the  Pacific  coast.  The  18th  it  passed  northward  into  Can- 
ada. Frequent  rains  were  reported  fipm  Texas,  Indian  Territory,  and  from  the  Lower 
Missouri  Valley  to  the  Lakes,  with  thunder-storms  in  Kansas,  Indian  Territory,  and 
at  Key  West.  The  signals  displayed  at  Milwaukee  and  Grand  Haven  were  not  justified. 
Although  the  track  cannot  be  charted  after  the  morning  of  the  18th,  yet,  from  a  study 
of  the  tri-daily  maps  of  this  office^  there  is  little  doubt  but  that  this  disturbance  is 
the  same  as  the  following. 

No.  X. — On  the  19th  rainy  Weather  extended  from  the  Lakes  to  New  England  and 
the  Eastern  British  provinces,  partly  turning  into  snow  in  the  Saint  Lawrence  Valley ; 
high  winds  were  reported  from  Wood's  HoU,  W.  28,  and  from  Father  Point,  S.  30.  Dur- 
ing the  20th  high  pressure  No.  V  rapidly  succeeded  it,  producing  a  steep  gradient,^  and, 
in  consequence  high  winds  at  places.  Signals  were  displayed  night  of  the  20th 
along  the  North  Carolina  and  New  Jersey  coasts.  Maximum  velocitv :  Cape  Lookout, 
NE.  36:  Kittyhawk,  NE.  30;  Bamegat,  NE.  29  (late);  Boston,  NW.  36;  Eastport, 
N.  29 ;  Father  Point.  N.  36 ;  and  Halifax.  N.  28. 

No.  XI. — During  tne  15th,  after  storm  No.  IX  had  left  the  Pacific  coast  on  it«  east- 
ward march,  the  pressure  began  diminishing  in  Oregon.  The  16th  rainy  weather  waa 
reported  from  Northern  California  to  Washington  Territory,  with  the  barometer  0.43 
below  the  nornial  at  Portland.  The  17th  frequent  rains  continued  in  the  Pacific  States, 
with  the  central  disturbance  advancing  toward  Southern  California ;  at  San  Diego 
high  S  E.  wind.  During  the  18th  clearing  weather  prevailed  in  the  Pacific  States ; 
threatening  and  rainy  weather  in  Arizona ;  frequent  light  rains  and  increasing  south- 
erly to  easterly  winds  in  Texas ;  SE.  28  at  Camp  Stockton.  The  19th  the  center  passed 
into  Texas,  with  a  barometric  trough  extending  to  Iowa ;'  it  was  followed  by  clearing 
weather  in  Arizona  and  New  Mexico,  and  accompanied  by  rain  and  occasional  thunder- 
Btorms  from  Texas  to  Iowa  and  Nebraska.  The  20th  rainy  weather  prevailed  from 
Texas  and  Louisiana  to  Nebraska,  with  high  winds  and  gales  at  places,  severe  thunder- 
storms in  Texas,  and  with  lower  pressure — 0.1%  below  the  normal  at  Galveston.  Dur- 
ing this  same  day  a  second  disturbance  passed  eastward  over  Washington  Territory 
and  Oregon,  producing  light  rains ;  21st  it  crossed  Montana,  with  snow  or  rain  ;  thence 
to  Northern  California,  Oregon,  and  Washington  Territory.  The  pressure  being  below 
the  normal  at  the  Rocky  Mountain  stations,  and  decidedly  above  in  the  Atlantic  States, 
this  storm  took  a  nortnward  course  on  the  Slat,  with  threatening  or  rainy  weather 
from  the  Gulf  and  South  Atlantic  States  to  Nebraska,  but  ^adual&  clearing  away  in 
the  Southwest;  pressure  0.43  below  the  normal  at  Fort  Gibson.  During  the  22d  the 
two  apparently  combined  in  the  Missouri  Valley,  with  continued  threatening  and  rainy 
weather,  and  frec^uent  high  winds,  mostly  easterly  or  southerly,  from  the  East  Gulf 
and  South  Atlantic  States  to  the  Northwest  and  Lake  region,  except  high  northerly 
winds  and  occasional  snow  in  the  western  portions  of  Nebraska  and  Kansas ;  lowest 
barometer,  29.60,  at  Omaha.  The  23d  it  apparently  disappeared  northward  over  Man- 
itoba, with  frequent  rains  from  Minnesota  to  the  Lakes.  Cautionary  signals  were 
displayed  on  the  I9th  at  Indianola,  Galveston,  and  Key  West ;  20th,  at  New  Orleans, 
Mobile,  and  Saint  Mark's ;  21st,  alon^r  the  South  Atlantic  coast ;  22d,  at  Milwaukee 
and  Grand  Haven.  For  Key  West,  Saint  Mark's,  Milwaukee,  and  Grand  Haven  they 
were  not  justified.  Maximum  velocities :  Indianola,  E.  28  (late)  and  N.  40  miles ;  New 
Orleans,  SE.  33  (late);  Mobile,  SE.  28;  Tybeo  Island,  NE.  36;  Cape  Lookout,  NE. 
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33;  Dalath,  NE.  32;  Saint  Paal,  E.  35 ;  Saint  Louis  and  Cairo,  8E.  35;  Dodge  City 
N W.  33 ;  North  Platte,  S.  ^nd  N\V.  28. 

No.  XII  and  XIII. — During  the  22d  the  wind  shifted  to  easterly  in  Southern  TexoA, 
with  threateniug  weather  and  light  rains,  and  a  thunder-storm  at  Indianola.    By  7.:& 
a.  m.  of  the  2M  the  storm  was  central  off  the  Texas  coast,  with  hriak  to  high  northerly 
winds.    During  the  day  threateniug  and  rainy  weather  prevailed  thence  to  tho  Ohio 
Valley,  Virginia,  and  South  Atlantic  States,  occasional  thunder-storms  in  Texas,  Lou- 
isiana, and  Alabama,  and  clearing  away  in  Texas  at  night.    The  24th  rainy  weather 
was  reported  firom  the  East  Qulf  and  South  Atlantic  States  and  Maryland  to  Eastern 
Indian  Territory,  Missouri,  and  the  Upper  Lake  regions^  with  thunder-storms  from  Flor- 
ida and  Alabama  to  Southern  Illinois.    While  at  midnight  it  was  central  in  Southeast- 
em  Missouri,  and  barometer  29.87  at  Cairo,  a  barometric  trough  was  traced  to  the  south- 
eastward toward  Florida,  with  a  tendency  to  form  a  secondary  depression  in  that 
direction,  and  which  latter.  No.  XIII,  was  completed  and  central  off  the  South  Caro- 
lina coast  by  the  following  midnight,  as  shown  on  the  chart ;  barometer  at  Charleston 
0.39  below  normal.    During  the  25th  threatening  and  rainy  weather  continued  from 
the  Upper  Mississippi  Valley  aud  Lake  regi6n  to  the  South  Atlantic  States  and  Mary- 
land, aud  clear  or  clearing  weather  in  the  Gulf  States.    The  26th  No.  XII  ^^radually 
lost  its  identity,  while  No.  XIII  increased  very  much  in  severity  but  notin  extent. 
By  midnight  the  barometer  at  Kitty  hawk  fell  to  29.47,  and  at  Cape  Hatteras  0.62  below 
the  normal.    Along  the  North  Carolina  and  Virginia  coasts  severe  northeast,  backing 
to  northwest,  gales  and  very  heavy  rains  prevailed.    Frequent  rains  also  fell  on  the      . 
26th  from  the  South  Atlantic  States  to  Missouri  aud  the  Lake  region.    The  27th  this     I 
storm  disappeared  northeastward  into  the  Atlantic,  followed  by  clearing  weather.     1 
Signals  were  ordered  on  the  26th  along  the  North  Carolina,  Virginia,  and  New  Jersey 
coasts,  all  of  which  were  justified,  except  in  Northern  New  Jersey.    Maximum  veloci- 
ties: Capo  Lookout  (late),  E.  30;  Cape  Hatteras,  NE.  53;  Kitty  hawk,  NE.  GO;  Cape 
Henry,  NE.  56;  and  Cape  May,  NE.  26. 

No.  XIV. — During  the  24th  and  25th  the  pressure  diminished  quite  rapidly  in  Nora 
Scotia,  with  northerly  winds  and  light  snow.  At  midnight  of  the  25th  the  barometer 
at  Sydney  read  29.52,  with  easterly  winds,  and  the  center  of  the  storm  to  the  south  of 
that  station.  The  26th  it  disappeared  to  the  northoastwaxd.  During  the  night  of  the 
25th  signals  were  ordered  for  Eastport,  but  not  justified,  and  warnings  sent  for  Halifax 
and  Sydney,  but  too  late  to  bo  of  service. 

No.  -XV. — ^This  storm  has  been  traced  from  the  Pacific  coast.  On  the  22d  southeiist- 
erly  winds,  rainy  weather,  aud  rapidly  falliug  barometer  wore  reported  from  Wash- 
ington Territory  and  Oregon — 0. 33  below  the  normal  at  Portland  by  midnight.  The  23d 
barometer  0.43  below  the  normal  at  San  Francisco,  and  0.32  at  Salt  Lake  City.  Threaten- 
ing weather  and  frequent  rains  prevailed  from  California  to  Washington  Territory,  with 
high  southerly  winds  at  San  Diego,  Mare  Island,  and  Red  Bluff,  Cal.,  and  Pioche,  Nev. 
During  the  24th  clearing  weather  was  reported  from  the  Pacific  States,  and  rain  areas 
from  Arizona,  partly  turning  into  snow  thence  to  Southern  Nevada.  The  25th  a  baro- 
metric trough  was  traced  from  Montana  southward  over  Arizona,  being  probably  lowest 
south  of  latter,  with  snow  or  rain  from  Nevada,  Utah,  Wyoming,  and  Dakota  to  Ari- 
zona and  New  Mexico,  high  southeast  winds  at  Santa  F6,  ana  S.  40  miles  on  Pike's 
Peak.  The  26th  the  trough  moved  eastward,  with  occasional  light  rains  in  Western 
Texas,  aud  li^ht  snows  from  Utah  and  Colorado  to  Dakota  and  Nebraska,  and  north- 
east gale  on  Pike's  Peak.  The  27th  the  storm-center  advanced  into  Southern  Texas,  ac- 
companied by  thunder-storms,  with  increasing  southeast  to  northeast  winds  and  raiuy 
weather  in  Texas,  Indian  Territory,  and  Kansas,  and  with  northerly  winds  aud  snow 
from  Colorado  and  Wyoming  to  Minnesota,  partly  changing  into  rain  toward  the  Upper 
Lake  region.  During  the  ^th  it  advanced  to  the  coast  of  Alabama  with  increasing 
severity  and  diminishing  central  pressure ;  at  Mobile  barometer  29.43  and  0.77  below 
the  normal  ^  the  rain  area  extended  to  the  East  Gulf  States  and  Tennessee,  with  thun- 
der-storms in  Florida  at  night,  aud  cleariug  weather  in  Southern  Texas,  with  high 
northerly  winds.  The  29th  it  developed  into  two  distinct  depressions,  central  in  East- 
eru  and  Western  North  Carolina ;  the  central  pressure  continued  diminishing — ^29.34  at 
Wilmington,  and  0.83  below  the  normal.  The  storm  increased  in  extent  aud  severity ;  the 
rain  area  advanced  to  the  South  Atlantic  States,  Virginias,  Ohio  and  Upper  Mississippi 
Valleys,  with  easterly  to  northerly  winds,  and  turning  into  snow  from  Northern  Texas 
to  Dakota  and  Western  Minnesota,  with  frequent  high  northerly  winds.  A  severe 
'' norther '^  prevailed  on  the  Texas  coast,  and  extended  eastward  to  Florida  as  hl^h 
northwesterly  winds.  At  7.35  a.  m.  of  the  30th  the  storm  was  central  to  tho  southwest 
of  Norfolk,  where  the  barometer  fell  to  29.16  aud  1.01  below  the  normal.  During  this 
day  the  rainy  weather  extended  north  and  eastward,  generally  changing  to  very  light 
snows  alon^  the  New  England  coast,  and  in  the  Lower  Lake  region  cleanng  but  clondy 
weather,  with  brisk  to  high  northwesterly  winds,  succeeded  it  in  the  Southern  States 
and  Ohio  Valley.  The  31st  heavy  snown  ^ell  in  Nova  Scotia,  with  northerly  gales,  aud 
at  midnight  the  barometer  fell  to  28.99  at  Sydney.  High  northwest  and  northerly 
gales,  with  very  generally  clear  weather,  prevailed  from  North  Carolina  to  Maine, 
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and  with  occasional  light  rains  in  Southern  Florida.  In  North  Carolina  and  Vir^nia 
the  rains  were  very  heavy,  producing  destructive  floods.  ^  Along  the  East  Gull  and 
Atlantic  coast,  especially  from  the  Caroliuas  to  Nova  Scotia,  this  storm  was  unusuaUy 
severe,  resulting  in  much  damage  to  shipping.  Quite  a  number  of  cases  have  been 
reported  where  coastwise  steamers  were  obliced  to  seek  shelter  or  delay  sailing.  Cau- 
tionary signals  were  ordered  to  be  displa^'ed  the  27th  at  Indianola  (late)  and  Galves- 
ton:  28th,  £rom  New  Orleans  to  Key  West,  and  thence  to  Norfolk ;  29th,  aia  far  north 
at  Wood's  HoU ;  30th,  thence  to  Eastport.  Warnings  were  also  sent  for  the  Canadian 
stations,  Saint  John's,  Halifax,  Sydney,  and  those  along  Lakes  Erie  and  Ontario,  on 
the  29th.  The  following  maximum  velocities  are  given,  from  which  it  will  be  seen 
that  this  storm  was  the  most  severe  of  the  month :  Indianola,  £.  28  and  N.  43 ;  Mobile, 
E.  33;  Key  West,  S.  33  and  W.  40;  Cape  Lookout,  £.  65  and  W.  48:  Cape  Hatteras, 
NE.  52 ;  Cape  Henry,  NE.  74 ;  Cape  May,  NE.  and  NW.  48 ;  Bamegat,  N£.  70 ;  Thatcher's 
Island,  NE.  48:  Eastport,  N.  36;  Yicksburgh,  W.  36;  Montgomery,  W.  28;  KnoxviUc, 
NE.  30 ;  Washington,  NE.  27 ;  and  Philadelphia,  NE.  38  miles. 

INTEBNATIONAI.  IfETBOROLOOY. 

SfoTTM  at  aea, — September  2  and  3,  200  miles  west  of  Cape  Horn,  NW.  hurricane, 
lasting  8  hours,  then  shifting  to  SE.,  and  lasting  36  hours;  11th,  off  Cape  Horn,  fear- 
ful gale  from  WSW. :  28th,  latitude  17°  15'  N.,  longitude 85^  25'  W.,  N.  hurricane  and 
very  high  sea  from  E.  October  13.  off  Cape  of  Good  Hope,  W.  gale,  lasting  30  hours; 
latitude  49°  40'  JjK,  longitude  15°  io*  W.,  terrific  SW.  to  NW.  gale;  14th,  36°  30'  N., 
530  20'  W.,.SE.'to  NW.  hurricane,  lasting  12  hours;  49°  39'  N.,  IP  7'  W.,  S.  to  NW. 
hurricane,  hwting  12  hours,  barometer  28.70 ;  16th,  43°  36'  N.,  45^  8'  W.,  W.  hurricane, 


41°  50^  N.,  49°  W.,  SW.  hurricane,  continuing  during  the  18th  and  19th,  barometer  at 
4  p.  m.,  18th,  28.4 ;  18th,  48°  30'  N.,  42°  40'  W.,  S.  to  NW.  hurricane,  Listing  19  hours ; 
l^h,  St.  Lawrence  Bay,  Arctic  Ocean,  heavy  gale;  47°  N.,  29°  W.,  very  heavy  N.  by 
E.  gale;  21st,  45°  N.,  179°  30'  W.,  W.  gale,  barometer  29.15;  29th,  47°  40^  N.,  36°  W., 
very  severe  SW.  gales.  Nov.  10,  coast  of  Honduras,  hurricane;  11th,  55°  N.,  15°  W., 
hurricane;  12th,  41°  48'  N.,  53°  W.,  strong  NNE.  gale,  very  heavy  sea;  15th,  50°  40' 
N.,  13°  20'  W.,  heavv  SW.  to  WNW.  gale,  very  heavy  squalls  and  high  seas ;  16th, 
Orkney  Islancls,  S.  to  W.  hurricane;  17th.  North  Uist,  Scotland,  NW.  gale;  18th,  50° 
N.,  18°  W.,  strong  gale ;  35°  37'  N.,  60°  40^  W.,  very  heavy  sea,  sweeping  decks;  19th, 
Crooked  Island  Passage,  Bahama  Islands,  heavy  N.  gale ;  about  40°  N.,  50°  W.,  strong 
hurricane ;  21st,  48°  46'  N.,  36°  17'  W..  heavy  NW.  to  NNE.  gale  and  sea,  lasting  24 
hours;  25th,  36°  N.,  74°  50' W.,  fearful  wind,  with  heavy  squalls;  8°  N.,44°  W.,  very 
heavy  thunder-storm  from  E.  Dec.  2,  30°  N.,  77°  W.,  and  48°  30'  N.,  39°  54'  W., 
NW.  gales;  48°  11'  N.,  45°  12'  W.,  SW.  strong  gales;  3d,  19°  03'  N.,  105°  18'  W., 
heavy  squals,  rain,  thunder,  and  lightning;  35°  5'  N.,  58°  15'  W.,  strong  NE.  gale; 
4th,  24°  30'  N.,  80°  26'  W.,  heavy  SE.  gale;  5th,  33°  N.,  73°  30'  W.,  heavy  S.  gale, 
lasting  24  hours,  followed  by  violent  NW.  gales;  28°  42'  N.,  72°  56'  W.,  heavy  8SE. 
gale,  Usting  until  the  7th,  barometer  29.80;  6th,  48°  08'  N.,  36°  44'  W.,  and  51°  20' 
N.,  13°  07'  W.,  NW.  gales;  32°  35'  N.,  76°  42'  W.,  and  37°  N.,  69'  W.,  heavy  SE.  and 
SSE.  gales;  7th,  43°  03'  N.,  60°  02'  W.,  and  46°  45'  N.,  43°  16'  W,,  strong  westeriy 
gales;  47°  17'  N.,  42°  18'  W.,  SW.  storm;  51°  07'  N.,  19°  42'  W.,  strong  NW.  gale; 
8th,  49°  37'  N.,  47°  42^  W.,  heavy  west  gale ;  46°  42'  N.,  46°  28'  W.,  and  50&  51'  N.,  26° 
36'  W.,  strong  NW.  gales;  9th.  48°  08'  N.,  33°  51'  W.,  very  heavy  NW.  squalls  and 
tremendous  sea;  10th,  51°  18'  N.,  18°  34'  W.,  strong  WSW.  gale;  48°  10'  N.,  39°  12' 
W.,  heavy  NW.  to  SW.  hurricane-like  gale ;  49°  24' N.,  15°  42'  W.,  NW.  storm.  11th, 
50°  48'  N.,  20°  10'  W.,  and  49°  23'  N.,  22°  &'  W.,  strong  W.  and  NW.  gales ;  47°  03'  N.,  44° 
58'  W.,  N.  gale;  41°  30'  N.,  65°  32'  W.,  NW.  gale ;  50°  44'  N.,  19°  35'  W.,  strong  SW. 
gale.  12th,  50°  12'  N.,  24°  46'  W.,  strong  NW.  gale;  32°  50^  N.,  71°  W.,  heaw  SW. 
gale,  Lwtiug  12  hours.  13th,  49°  .33'  N.,  28°  32'  W.,  strong  NW.  to  S.  gale.  14th,  48^ 
56'  N.,  32°  35'  W.,  strong  SW.  to  W.  gale ;  45°  59'  N.,  58°  15'  W.,  SW.  hurricane,  last- 
ing 5  hours;  41°  46'  N.,  62°  25'  W.,  strong  NW.  gale.  15th,  40°  32'  N.,  68°  W.,  N. 
gale.  18th,  49°  28'  N.,  34°  45'  W.,  and  47°  40'  N.,  44°  18'  W.,  heavy  west  gales.  22d, 
40°  46'  N.,  63°  23'  W.,  NW.  gale,  with  hail  and  snow  squaUs. 

Earthquake  shocks  were  felt,  October  9,  in  Peru ;  October  12,  Isthmus  of  Panama ; 
November  18,  Bermuda  Islands,  at  5  a.  m. 

TEMPERATURE  OF  THE  AIR. 


The  isothermal  lines  and  figures  upon  chart  No.  II  illustrate  the  general  distribution 
of  the  temjierature  of  the  air  tor  the  present  month.  A  reference  to  the  table  upon  the 
same  chart  will  show  that  the  average  is  above  that  for  many  years  in  all  the  districts, 
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and  decidedly  bo  from  the  Missonri  Valley  to  the  Lakes,  Ohio  Valley,  and  Tennessee, 
being  20^  above  the  average  in  Minnesota.    Along  the  Pacific  coast  and  at  the  Rocky 
Mountain  stations  it  has  been  only  slightly  above  the  average.    Under  the  heads  of 
Ice,  Navigation^  and  Miscellaneous  Phenomena  will  be  seen  the  effect  of  these  high 
averages. 

Minimum  and  maximum  temperatures^  respectively,  for  the  month  are:  in  Maine,  at 
Cornish,  1^,  48° ;  Surrey,  8°,  55o.    New  Hampshire :  Mount  Washington,  — 13°,  39^  ; 
Auburn,  7°,  56°.  Vermont :  Woodstock,  —29, 51° ;  West  Charlotte,  13°,  55°.   Massachu- 
setts :  Boston,  4°,  50° ;  Bowe,  10°,  46°.    Rhode  Island :  Chepachet,  12^,  60^ ;  Newport, 
190,  570.     Connecticut:   Colebrook,  7°,  53°;   New  Haven,  15^,  60^.     New  York: 
Palermo,  — 4°,  49° ;  Rochester,  16°,  58^ ;  New  York  City,  229, 61°.    New  Jersey :  Vine- 
hind,  190, 6P ;  Atlantic  City,  I80, 64° :  Salem,  239,  70°.    Pennsylvania :  Franklin,  14-, 
540 ;  New  Castle,  27°,  68° ;   Philadelphia,  229,  639.     Delaware :  Milford,  19°,  66- ; 
Dover,  21°,  64°.    Maryland :  Woodstock,  15°,  63° ;  New  Market,  209,  689,    District  of 
Columbia :  Washington,  21°,  66°.    Virginia :  Snowville,  12^,  j64o  ;  WytheviUe,  13^, 
730;  Capeville.290,650.    West  Virginia :  Helvetia,  130, 640.    North  Carolina:  Frank- 
lin, 100, 670 ;  Weldon,  21°,  77° :  Wihnington,  25°,  73°.    South  Carolina :  Spartanburg, 
I80,  670;   Aiken,  20^,  7(P.     Georgia:  Atlanta,  1(P,  73°;  Forsyth,  23°,  74^;   Tvbee 
Island,  310,  72°.    Florida:  Fort  Barrancas,  18°,  729;  Houston,  229,  77<^;  Key  West, 
54<^,  81<^.    Alabama:  Green  Spring,  15^,  70^;  Mobile,  26^,  73^.    Mississippi:  Brook- 
liaven,  2(P,  729;  Vicksburg,  23^,  73^.     Louisiana:   Shreveport,  229,  74°;   Baton 
Rouge  Barracks,  28^,  78^.    Texas :  Mason,  14^,  69^ ;  Denison,  23, 6d<^ ;  IndianoU,  33°, 
770.  .  Indian  Territory :  Fort  Gibson,   14°,  69° ;  Fort  Sill,  20°,  72°.    Arkansas:  Mount 
Ida,  10°,  689.    Tennessee:  Austin,  14°,  70*^:   Spring  Garden,  16^,  72^.    Kentucky: 
Danville,  12°,  68° ;   Louisville,  26^,  67°.    Ohio :   Westerville,  12°,  669 :  Toledo.  24^, 
590 ;  Jacksonburg,  27^,72^.    Indiana :  Saint  Mary's  Home,  12^,  729 ;  Saint  Meinrad, 
170,740.    Michigan:   Escanaba,  KR  45;  Alpena,  12o,  50°;   Grand  Haven,  25o,  6P. 
Wisconsin :  Neillsville,  —40, 550 :  Beloit,  13©,  640.    IlUnois :  Ehuira,  IQo,  620 ;  Chicago, 
230,  660 ;   Martinsville,  26o,  750.    Missouri :  Coming,  30,  660 ;   Saint  Louis,  21®,  6§o. 
Iowa :  Vail,  — lio,  6O0 ;  Keokuk,  21o,  65o.    Minnesota :  Breckenridge.  — -lOo,  490 ;  Saint 
Paul,  100,560.    Dakota:  FortPembina,— 40  490;  Bismarck, 2o,560;  Yankton,— lo, 529. 
Nebraska:  Sydney  Barracks,  — 17o,  690;  Emerson,  60,  640.    Kansas:  Fort  Hays,  4^, 
620 .  Leavenworth,  13o,  670 ;  Stanley,  20o,  76o.    New  Mexipo :  Fort  Union,  — 60,  570 ; 
Santa  F^,  2o,  52o.    Colorado :  Pike's  Peak,  —26©,  30© ;  Fort  Lyon,  — IQo,  639 ;  Colorado 
Springs,  —20, 690.  Wyoming  Territory :  Fort  Sanders,  — 38o,  6O0 ;  Cheyenne,  —1(P,  64o. 
Montana,  Idaho,  Oregon,  Washington  Territory,  and  Arizona  reports  missing.    Utah : 
Salt  Lake  City,  80,  5lo.     Nevada:  Winnemucca,  — lo,  57o.    California:  Fresno,  28^, 
690 ;  Visalia,  31o,  689 ;  Red  Bluff,  32o,  66© ;  Alcatraz  Island,  40o,  69o ;  Salinas  City, 
330,  690. 

Ranges  in  temjpfrature. — ^The  monihl^f  ranges  will  appear  from  an  inspection  of  the 
minimum  and  maximum  temperatures  just  given.  The  smallest  ranges  are  found  at 
the  stations  along  the  immediate  coasts  and  lakes ;  the  largest,  in  the  interior,  espe- 
cially from  Colorado  and  Wyoming  to  Western  Minnesota.  Daily :  In  New  England, 
they  vary  from  19o,  least,  at  Wo^'s  HolL  to  31o,  greatest,  on  Mount  Washi^^n. 
Middle  Atlantic  States,  from  19o  at  Sandy  Hook  to  320  at  Lynchburg.  South  Atlantic 
States,  from  22o  at  Charieston  to  37o  at  Augusta.  East  Gulf  Stat^  from  270  at  Mo- 
bile to  a3o  at  Saint  Mark's.  West  Gulf  States,  from  I7o  at  Galveston  to  38^  at  Jacks- 
boro',  Tex.  Ohio  Valley  and  Tennessee,  from  240  at  Memphis  and  Louisville  to  32°  at 
Nashville.  Lower  Lake  region,  from  21o  at  Buffalo  to  269  at  Cleveland.  Upper  Lake 
region,  from  I70  at  Escanaba  to  25o  at  Duluth.  Upper  Mississippi  Valley,  from  21^ 
at  Saint  Louis  to  27o  at  Dubuque.  Breckenridge,  31o.  Lower  Missouri  Valley,  from 
250  at  Leavenworth  to  35o  at  Yankton.  Indian  Territory  and  plains  of  Kansas  and 
Nebraska,  from  31o  at  Fort  Sill  to  44o  at  North  Platte.  Rocky  Mountain  stations,  from 
310  at  Santa  F^  to  41o  at  Denver.  California,  from  13o  at  San  Francisco  to  33o  at 
Visalia. 

Frost  in  ffround. — ^The  following  reports  show  the  conditions  generally :  New  Eng- 
land: Cambridge,  and  Westboro',  Mass.,  ffround  generally  free  from  frost.  Lake 
region :  Embarrass,  Wis.,  frost  out  of  ground  at  end  of  month ;  Rocky  Run,  Wis.,  plow- 
ing through  month.  Middle  Atlantic  States :  Sandy  Springs,  Md.,  plowing  every  day, 
excepting  Ist ;  Cazenovia,  N.  Y.,  farmers  plowingthrough  the  month ;  Palermo,  N.  Y., 
farmers  plowing  28th ;  Wappinger's  Falls  and  Farmingdale,  N.  Y.,  farmers  plowing 
and  harrowing ;  Hector,  N.  Y.,  farmers  plbwing  through  month ;  Carlisle,  Pa.,  farmers 
plowing  through  month.  The  Northwest :  Vail,  Iowa,  plowing  18th  to  31st ;  Mouti- 
cello,  Iowa,  plowing  30th;  Booneboro',  Iowa,  plowing  throughout  month ;  Minneapolis, 
plowing  2l8t  to  29th ;  Clear  Creek,  Nebr.,  plowing  18th  to  30th ;  Pembina,  plowing 
during  month. 

Ice. — Ist,  ice  reported  as  having  formed  at  Vicksburg,  Galveston,  Mobile,  Tybee 
Island,  and  Quitman,  Ga.,  and  New  London ;  river  frozen  over  at  Toledo ;  sufficiently 
strong  to  bear  teams  at  Bismarck.  2d,  formed  at  Quitman  Ga. ;  Mobile,  one-half  inch'; 
Houston,  Fla.,  one-half  inch ;  Point  Pleasant,  La.,  till  3d ;   Mesilla,  Tex. ;   Baxter 


REPORT   OP  THE  CHIEF   8IGNAL-0PFICER.  531 

Springs;  Kans.,  ^  inches;  Independence,  Kans.,  till  9th;  Standish,  Me.  3d;  formed 
at  GalVeston ;  Rochester,  canal  frozen  over ;  Wappin^er's  Falls.  N.  Y.,  1^  inch ;  Flush- 
ing; N.  Y.;  2  inches.  6th,  Austin.  Tex.,  formed  tiU  8th ;  Point  Pleasant;  La.,  till  11th. 
8th;  Wappinger's  Falls  N;  Y.,  lake  open.  9th;  formea  at  Wilmington,  N.  C.  10th, 
formed  at  West  Waterville,  Me. :  at  Brookhaven,  Miss.,  one-half  inch.  20th,  Auburn, 
N.  H.,  lake  closed.  23d,  formed,  at  Sandy  Hook.  24th,  Cazeno^'ia,  N.  Y.,  lake  frozen 
over.  25th,  at  Pembina,  ice  in  river  honey-combed  by  thaw.  26tn,  formed  at  Sandy 
Hook;  Visalia,  Cal.,  one-eighth  inch.  27th,  Standish,  Me.  29th,  Salem,  N.  J.;  Wap- 
pinger's  Falls,  lake  frozen  over.  30  th,  Inaependence,  Kans. ;  near  Melissa,  and  at 
Austin,  Tex.  31st,  Wappinger's  Falls,  2  to  3  inches  thick ;  West  Charlotte;  Vt.;  no  ice 
on  lake;  Embarrass,  Wis.,  ice  disappeared ;  Alpena  Bay  and  river,  free  from  ice. 

PRECIPITATION. 

In  general, — ^The  general  distribution  of  rain  and  melt«d  snow  for  the  month  is 
fihown  on  chart  No.  HI.  The  table  in  the  lower  left-hand  comer  gives  the  average 
precipitation  in  the  various  districts,  for  December,  for  several  vears,  and  for  the  pres- 
ent month.  From  the  Missouri  Valley  to  the  Upper  Lakes  and  in  the  South  Atlantic 
and  East  Gulf  States  the  rain-fall  has  been  greater  than  the  average  for  December;  iu 
the  remaining  districts  it  has  been  less. 

SpecUU  heavy  raiw«.— 3d,  Clarksville,  Tex.,  2.75  inches;  Galveston,  2.19  inches;  Fort 
Barrancas,  Fla.  (3d and  4th),  5.36  inches.  4th,  Quitman.  Ga.  (4th  and  5th);  4.70  inches; 
Point  Pleasant;  La.;  1.80  inches;  Saint  Mark's  (4th  and  5th);  4.29  inches.  5th,  Jack- 
sonville, Fla^l.28  inches:  Saint  Mfucy'S;  Ga.  (5th  and  6th);  2  inches;  Cape  Look- 
out; N.  C;  1.&  inches;  Helvetia;  W.  va.;  1.25  inches;  Cape  Hatteras  (5th  and  6th); 
3.58  inches.  6th;  Mount  Washington  N.  H.  (5th  and  6th);  3.87  inches.  7th,  Law- 
rence, Mass.;  1.70  inches.  9th  and  10th  Eagle  PasS;  Tex.,  2.43  inches.  12th  and 
13th;  San  Antonio  Tex.;  1.72  inches.  17th  and  18th,  Fort  Sill,  Ind.  T.;  3.79  inches; 
Los  Angeles,  Cal.;  2.21  inches.  19th;  Cape  Hatteras,  4.17  inches.  20th.  San  AntoniO; 
Tex.  (19th  and  20th),  2.58  inches ;  New  Ulm,  Tex.,  2.63  inches :  Mason,  Tex.  (19th  and 
20th),  3.34  inches;  Fort  McKavett,Tex.,2.0:nnches;  Fort  Griffin,  Tex.  (19th  and 20th); 
3.90 inches;  Fredericksburg,  Tex.;  3.40 inches;  Uvalde, 2.12  inches.  2l8t; Belmont  Farm 
(Melissa),  Tex.  (20th  and  2lst);  3.00  inches;  Baton  Rouge  BarrackS;  La.;  1.90  inches. 
22d,  Dod^e  City  (19th  to  22d),  4.30  inches ;  Olivet^  Dak.;  1.02  inches.  23d,  Quitman, 
Ga. ;  1.30  inches :  Shreveport.  1.25  inches ;  Red  BlufiE,  Cal. ;  2.58  inches.  24th;  Mount  Ida, 
Ark.  (23d  and  24th);  2.80  inches ;  San  Diego  (23d  to  25th);  1.41  inches.  26th;  Cape  Hat- 
teras, 3.72  inches;  Kitty  hawk,  N.  C,  4.40  inches.  27  th,  Mason,  Tex.;  2.12  mches; 
Uvalde,  Tex.  (27th  and  28th),  2.10  inches.  28th.  San  Antonio,  Tex.  (27th  and  28th),  2.18 
inches;  Belmont  Farm  (Melissa),  Tex.  (27th  and  28th),  5.00  inches.  29th,  Wilmington, 
N.  C,  2.98  inches;  Smithville,  N.  C,  2.86  inches;  Green  Springs,  Ala.  (28th  and  jSth), 
2.48  inches:  Point  Pleasant,  La.  (28th and  29th),  2.30  inches;  Brookhaven,  Miss.  (28th 
and  29th),  1.80  inches;  Cape  Lookout.  N.  C,  3.24  inches.  30th,  Weldon,  N.  C,  1.25 
inches;  Goldsboro'  N.  C.  (29th  and  30th).  3.00  inches;  Wilmuigton,  N.  C.  (29th  and 
30th),  2.34  inches;  Lenoir,  N.  C.  (29th  and  30th),  2.70  inches;  Stat^ville,  I^.  C.  (29th 
and  30th),  2.20  inches;  Cape  Henry,  Va.,  2.73  inches.  3l6t;  Accotink,  Va.  (30th  and 
31st),  1.50  inches. 

Lar^e  monthly  rainfalls, — ^At  Cape  Hatteras,  N.  C,  13.38  inches ;  Olympia,  Wash.. 
11.70  mches;  Belmont  Farm  (near  Melissa),  Tex.,  9.10  inches  (?) ;  Lenoir,  N.  C,  8.70 
inches  (f);  Kittyhawk;  N.  C,  8.45  inches;  Coleman  City,  Tex.,  8.42  inches;  Cape 
Lookout,  N.  C,  8.14  inches;  Fort  Barrancas  (near  Pensacola),  Fla.,  8.02 inches;  Saint 


North  Argyle,  N.  Y.,  0.07  inch;  Colorado  Sprin^S;  Colo^O.Oo  inch;  Sydney  BarrackS;^ 
Nebr.;  0.10  inch ;  South  Pueblo,  Colo.;  0.11  inch.    At  Winnemucca,  Nev.,  there  was 


not  any  precipitation  during  the  month;  except  a  very  slight  fall  on  the  Ist,  which 
was  not  sufficient  to  obtain  a  measurement. 

Floods, — Special  heavy  floods  followed  the  rains  of  the  29th,  30th,  and  31st.  accom- 
panying storm  No.  XV  on  Chart  No.  I,  during  its  course  northeastward  from  Alabama 
to  Southern  Virginia.  The  tide  rose  higher  at  Norfork  than  since  last  April,  the  lower 
portion  of  the  city  becoming  flooded,  with  much  loss  to  property.  On  the  coast  of 
New  Jersey  heavy  northeast  gales  prevailed  during  the  30th,  producing  high  tides, 
washing  away  from  two  to  four  miles  of  railroad  track  at  Atlantic  City. 

H<Ul  fell,  on  the  4th,  at  Grand  Haven,  Mich. ;  5th,  at  Vevay,  Ind.,  and  McMinnville; 
Tenn. ;  8th  and  9th,  at  Embarrass,  Wis. ;  13th,  at  Gardiner,  Me.,  and  New  Bedford, 
Mass. ;  28th,  at  Veyay,  Ind. ;  30th,  at  West  Chester,  Pa. 

Snow, — At  Pembina,  Dak.,  there  was  not  sufficient  snow  on  the  ground  at  any  time 
to  permit  the  use  of  sleds  or  sleighs. 

Depth  of  snmo  on  ground  at  close  of  month, — In  New  England  it  varies  from  0.25  inch 
to  10  inches ;  northern  portions  of  New  York  and  Pennsylvania,  from  0.01  to  0.50  inch ; 
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West  Virginia,  0.15  inch;  Virginia,  12  inches  at  Wytheville ;  Northern  Illinois,  0.20 
to  0.50  inch ;  Eastern  Kansas,  0.25  to  2  inches :  Northwestern  Iowa,  2.50  inches ;  Ne- 
braska, 1  to  3  inches;  Northern  Minnesota,  0.25  to  0.50  inch;  Dakota,  0.(^  to  1.60 
inches ;  New  Mexico,  at  Santa  F^,  1.50  inches ;  Colorado,  4  to  12  inches ;  Wyoming,  3 
inches  at  Cheyenne;  Montana,  Virginia  City,  some  snow  on  mountains^  Utah,  Salt 
Lake  City,  3  inches ;  Nevada,  Pioche,  0.05  inch ;  California,  San  Gorgonio,  2  inches. 
On  the  3l8t,  at  Starkey,  N.  Y.,  the  ground  is  reported  aif  veiy  dry,  and  a  scarcity  of 
water. 

JRainy  d<iya, — ^The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows :  New  England,  Irom  1  to  12 ;  Middle  Atlantic  States,  1  to  19 :  South  Atlantic 
States,  5  to  14  ;  Lower  Lake  region,  1  to  22 ;  Tennessee  and  Ohio  Valley,  5  to  19;  East 
Gulf  States,  5  to  14 ;  West  Gulf  States,  2  to  16 ;  Upper  Lake  region,  7  to  17 ;  the  North- 
west, 5  to  16 ;  Rooky  Mountain  region,  1  to  9 ;  California,  2  to  8. 

Cloudy  days. — The  number  reported  by  the  voluntary  observers  is  as  follows:  New 
England,  0  to  16;  Middle  Stat«s,  5  to  13;  South  Atlantic  States,  6  to  14;  East  Golf 
States,  4  to  15;  West  Gulf  States,  4  to  14;  Tennessee  and  Ohio  Valley,  9  to  16;  Lower 
Lakes,  3  to  23 ;  Upper  Lake  region,  5  to  17 ;  the  Northwest,  4  to  19 ;  Rocky  Mountain 
region,  1  to  9 ;  California,  7  to  22. 

FrecipitatioH  from  cloudless  skies, — ^At  Santa  F^  on  the  4th,  as  snow ;  Bangor,  Me., 
12th,  snow ;  New  Haven,  Conn.,  13th,  rain. 

BELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  For  New 
England,  60  to  74 ;  Middle  Atlantic  States,  59  to  78 ;  South  Atlantic  States,  69  to  81 ; 
East  Gulf  States,  71  to  78 ;  West  Gulf  States,  60  to  83 ;  Tennessee  and  the  Ohio  Valley, 
68  to  74  ;  Lower  Lake  region,  76  to  86 :  Upper  Lake  region,  72  to  83 ;  Upper  Mississippi 
Valley,  70  to  79;  Lower  Alississippi  Valley ;  70  to  78;  Califomia  coast,  56  to  73;  Sac- 
ramento Valley,  74  to  75.  4 High  stations  report  the  following:  Mount  Washington, 
78;  Pike's  Peak,  56;  Cheyenne,  48;  Denver,  54;  Santa  F^,  60:  Salt  Lake  City,  68; 
Virginia  City,  68;  Boise  City,  Idaho,  68;  Winnemucca,  Nov.,  59;  Pioche,  Nev.,-57. 

WINDS. 

In  general, — ^The  prevailing  winds  at  the  Signal-Service  stations  are  shown  by  the 
arrows  on  Chart  No.  II.  The  maximum  hourly  velocities  have  been  given  in  the  de- 
scription of  the  movements  of  high  and  low  predsure  areas. 

Total  movements  of  the  air, — ^The  following  are  the  largest,  as  recorded  at  the  Signal- 
Service  stations,  viz :  Kittyhawk,  12,987  miles;  Cape  Lookout'.  N.  C,  12,751;  Cape 
May,  12,541 ;  Pike's  Peak,  12,491;  Sandy  Hook,  12,107;  Cape  Henry,  11,917 ;  Thatch- 
er's Island,  11,358;  Cape  Hatteras,  10,556;  Sandusky,  Ohio,  10,525;  Key  West,  10,454; 
Barnegat,  10,272;  Indianola,  10,101;  Dodge  City,  9,217;  Eastport,  9,159;  Brecken- 
ridge,  8,705;  New  York,  8,618;  Grand  Haven,  8,448;  Cleveland,  8,462;  Tybee  Island, 
8,1^3.  The  smallest  are:  La  Mesilla,  N.  Mex.,  1,115  miles ;  Visalia,  CaL,  1,164 ;  Boise 
Citv,  1,*370;  Virginia  City,  1,600;  Augusta,  2,445;  Lynchburg,  2,606 ;  Nashville,  2,832 ; 
Springfield,  2,873 ;  Salt  Lake  City,  2,978 ;  Shreveport,  3,172 ;  Sacramento,  3,187 ;  Easle 
Pass,  3,230;  Knoxville,  3,248 ;  Brackettville,  3,325;  San  Antonio,  3,501;  LosAngetea, 
3,705;  Laredo,  3,969;  Pioche,  4,048;  San  Francisco,  4,058 ;  Mobile,  4,064. 

VASIFICATIONS. 

Indications, — ^As  worked  up  three  times  daily,  they  have  been  carefullv  compared  with 
the  actual  conditions  during  the  succeeding  twenty-four  hours,  and  the  following  re- 
sult obtained,  viz :  The  percentage  verified  averages  85.9  for  New  England ;  86.5  for 
the  Middle  Atlantic  States:  87.7  for  the  South  Atlantic  States;  82.9  for  the  East  Gulf 

4.2  for  the  West  Gulf  States;  84.9  for  the 

ower  Lake  region ;  83.5  for  the  Upper  Lai 

o*«,.j,i,*  /alley:  78.0  for  the  Lower  Missouri  Valley.    ^„.  —  . ^«,  „.^  -.w- 

age  verified  is  84.2  per  cent.  By  elements  the  percentage  verified  averages  87.1  for  ^e 
weather;  82.8  for  the  wind  direction;  85.7  for  the  temperature;  80.8  for  barometric 
changes.  There  were  32  omissions  to  predict  (5  for  weather,  9  for  wind  direction,  12 
for  temperature,  and  6  for  barometer),  out  of  3,720,  or  0.9  per  cent.  Of  the  3,688  pre- 
dictions that  have  been  made,  129,  or  3.5  per  cent.,  are  recorded  as  having  completely 
failed ;  137,  or  3.7  per  cent.,  as  one-fourth  verified ;  436,  or  11.8  per  cent.,  as  one-ha^ 
verified;  544,  or  14.8  per  cent.,  as  three-fourths  verified;  2,442,  or  66.3  per  cent.,  as 
completely  verified. 

Cautionary  signals, — The  display  of  signals  was  discontinued  at  the  Lake  stations, 
excepting  Milwaukee  and  Grand  Haven,  on  the  16th  instant,  on  account  of  the  close  of 
navigation.    Out  of  187  signals  ordered,  155,  or  82.9  per  cent.,  were  reported  justified 
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ty  snbseqaent  honrly  velocities  of  25  miles  and  over,  but  of  these  6  were  late.  There 
-were  32  reported  as  not  Justified.  From  scattered  stations  there  are  54  reports  of  the 
wind  having  obtained  an  hourly  velocity  of  25  miles  and  over  without  the  display  of 
signals ;  excepting  on  2dy  brisk  to  high  northerly  winds  from  Southern  New  Jersey  to 
the  North  Carolina  coast ;  on  the  7th  and  8thy  southerly  to  westerly  winds  along  Lake 
Erie. 

Sunsets, — ^The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  24  hours,  have  been  observed  at  all  Signal-Service  stations.  Reports  from 
111  stations  show  3,414  observations  to  have  been  taken.  Of  these  63  were  reported 
doubtful ;  2,823  cases,  or  84.2  per  cent.,  were  followed  by  the  anticipated  weather,  and 
588  were  not. 

NAVIGATION. 

stages  of  water  in  rivers, — In  the  table  on  Chart  No.  Ill  are  g|iveA  the  highest  and  low> 
est  readings  on  the  Signal-Service  river-gauges,  irom  which  it  will  be  seen  that  at  no 
time  has  the  danger  line  been  reached.  The  following  reports  of  the  effect  of  ice  upon 
navigation  have  been  received,  viz:  Missouri  River:  at  Yankton,  1st  to  24th,  channel 
closed  by  ice;  24th,  river  opened;  3l8t,  shore  ice.  Upper  Mississippi  River:  from 
Lake  Pepin  to  Saint  Paul,  20th.  ice  broke  up  and  disappeared ;  at  Saint  Paul,  22d,  ice 
in  river  moved  at  4  p.  m.  La  Crosse,  1st,  ice  in  river ;  2d,  frozen  over,  and  navigation 
closed  J  20th,  ice  thawing  rapidly ;  21st,  11.30  a.  m.,  ice  broke  up ;  2  p.  m.,  river  open 
to  navigation,  ferries  commencea  running.  Dubuque,  1st,  navigation  closed ;  6th  and 
10th,  floating  ice  in  river;  15th,  main  channel  free  of  ice;  20th,  ice  disappeared. 
Davenport,  Ist  to  11th,  floating  ice  in  river;  12th,  river  clear  and  navigation  opened. 
Burlington,  1st,  floating  ice  in  river.  Keokuk,  1st,  floating  ice  in  river;  5th,  river 
free  of  ice.  Saint  Louis,  2d,  floating  ice  in  river ;  4th,  noon,  ice  disappeared.  Upper 
Lakes :  Port  Huron,  10th,  navigation  closed  on  Lake  Huron.  Sault  Canal,  Ist,  closed. 
Duluth,  7th,  navigation  was  virtually  closed  on  Lake  Superior,  but  on  the  22d  the  last 
boat  is  reported  as  arriving  from  Buffalo.  Lower  Lakei:  Buffalo,  13th,  navigation 
closed.  Cleveland,  19th,  navigation  closed.  North  Volney,  N.  Y.,  navigation  on  Lake 
Ontario  open  throughout  month.  Red  River  of  the  North :  Pembina,  1st,  partially 
frozen  over.  Dakota:  Morristown,  26th,  river  full  of  floating  ice.  Illinois:  Rockford, 
1st  to  3d,  7th  and  8th,  river  frozen  over ;  6th  and  11th,  river  clear.  Ohio :  Ringgold, 
1st,  Miami  Canal  closed  with  ice:  4th,  free  from  ice.  New  York:  Albany  and  Roch- 
ester, 7th,  canal  navigation  closea.  Canastoti^,  29th,  Erie  canal  free  from  ice.  Rome, 
2d,  canal  frozen  over.  Hudson  River,  14th,  Albany  and  New  York  boats  withdrawn 
for  season.  Maine :  Bangor,  30th,  Penobscot  River  frx>zen,  navigation  closed.  Gardi- 
ner, 10th,  Kennebec  River  closed.  Massachusetts:  Lowell,  Merrimao  and  Concord 
Rivers  closed  by  ice. 

Special  river  report, — ^At  Omaha  the  channel  of  the  Missouri  River  is  reported  to  be 
regaining  its  former  position  between  piers  9  and  10,  tne  river-bed  filling  up  between 
piers  7  and  9,  counting  fh>m  the  Nebraska  shore. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-starvM  occurred,  on  the  3d,  Indian  Territory,  Texas,  Kansas;  4th,  Michigan, 
Illinois;  5th,  Kentucky,  Florida,  Tennessee,  Indiana;  8th,  Florida;  13th,  Texas, 
Illinois;  16th,  Kansas;  17th,  Kansas,  Indian  Territory,  Illinois,  Iowa,  Nebraska, 
Missouri;  18th,  Indian  Territory,  Kansas;  19th,  Texas,  Kansas,  New  Mexico;  20th, 
Texas,  "most  severe  thunder-storm  ever  known";  21st,  Texas;  22d,  Alabama;  2.3d, 
Texas,  Alabama,  Louisiana^  24th,  Alabama,  Florida;  27th,  Texas;  28th,  Indian  Ter- 
ritory, Texas,  Florida;  29th,  Indian  Territory,  Florida,  Texas;  30th,  Indian  Ter- 
ritory. 

Distant  lightning  was  reported  as  follows:  3dy  Indian  Territory, Texas;  4th,  Dlinois; 
17th,  Kansas;  18th,  New  Mexico;  22d,  Texas;  24th,  Alabama,  Georgia;  26th,  Texas, 
and  electricity  intense  on  Pike's  Peak. 

Auroras  were  observed, on  the  3d, in  Dakota;  4th,* Georgia,  Dakota;  5th,  Dakota; 
7th,  Iowa,  New  York;  8th,  Iowa;  9th,  Connecticut,  Iowa;  12th,  Dakota;  28th, 
Maine. 

OPTICAL  PHENOMENA. 

Solar  kalos  were  observed,  on  the  2d,  in  Illinois:  3d,  Connecticut,  Dlinois,  Maine, 
Kentucky,  Vermont,  Wisconsin;  4th,  Louisiana,  Florida,  New  Jersey,  Connecticut; 
5th,  Caliromia,  Vermont,  Nebraska;  6th,  California;  7th,  Ohio,  Florida,  Georgia, 
Vermont;  8th,  Texas,  Iowa,  South  Carolina;  9th,  Illinois,  Iowa,  Louisiana;  10th,  New 
York,  IlUnois,  Indiana,  Iowa,  Ohio,  Kentucky,  Connecticut,  Wisconsin;  11th,  New  York, 
Ohio,  Connecticut,  Wisconsin;  12th,  Iowa,  New  York,  Connecticut;  13th,  California, 
Ohio,  Connecticut;  15th,  Colorado,  Maine,  Nebraska,  Lotiisiana;  16th,  California, 
Nebraska,  Connecticut;  17th,  Califomia,  Connecticut;  18th,  Texas,  Kentucky,  New 
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Hampshire;  19tb,  Colorado,  Ohio;  20th,  California,  Alabama,  Maine:  22d,  Connecti- 
cut; 23d,  Iowa,  Ohio;  24th,  Ohio,  Connecticat;  25th,  Connecticut;  28th,  CalifomiAy 
Geor^a ;  29th,  Maryland,  Michigan,  New  York,  PennBylvania,  Ohio,  Aew  Jersey ;  30th, 
Illinois,  Indiana,  Iowa,  New  Hampshire;  31st,  Minnesota,  South  Carolina. 

Lunar  haloa,--Stlif  Texas,  Califomia,  Iowa,  Nebraska,  Miasouri ;  9th,  Illinoia,  Indi- 
ana, Pennsylvania,  Tennessee,  Florida,  New  Jersey,  Connecticut,  Minnesota;  10th, 
Dakota,  Nebraska,  Illinois,  Indiana^  Iowa,  Maryland,  Ohio,  Pennsylvania,  Virgiaia, 
Now  Jersey,  Florida,  Missouri,  California,  Idaho,  Nebraska,  Minnesota,  Wiaconsin; 
11th,  Nebraska,  Indiana,  Iowa,  Maryland,  New  York,  Virginia,  New  Jersey,  Lonisiana, 
Missouri,  Ohio^  Michigan,  Connecticut,  Nevada,  Minnesota ;  12th,  Maryland,  Massa- 
chusetts, Michigan,  New  York,  New  Jersey,  Missouri,  Wisconsin,  Ohio,  Pennsylvania, 
Rhode  Island,  Connecticut,  Califomia,  Idaho,  Nevada ;  13th,  Califomia,  New  York, 
Yir^nia,  Missouri,  Wisconsin,  North  Carolina,  Nevada,  Minnesota,  Texas :  14th,  Cali- 
fornia, Nebraska,  Dakota,  Iowa,  Maine,  Maryland,  Massachusetts^  Michigan,  New 
York,  Vermont,  New  'Jersey,  Louisiana,  Missouri,  Minnesota,  North  Carolina,  Rhode 
Island,  Connecticut,  Califomia,  Minnesota,  Wisconsin ;  15th,  i^ebraska,  HlinoiiB,  Iowa, 
Massachusetts,  Minnesota,  New  York,  Vermont,  Louisiana^  Michigan,  Tennessee,  North 
Carolina,  Rhode  Island,  Idaho,  Nevada,  Minnesota,  Missouri,  Wisconsin ;  16tli,  Ne- 
braska, Indiana,  OhicK  Vermont,  Minnesota,  New  York,  Connecticut,  Idaho.  Nevada, 
Wisconsin ;  17th,  Califomia,  Nebraska,  Michigan,  Penn^lvania,  Virginia,  Ohio,  New 
York,  New  Jersey,  Maine,  Wisconsin ;  18th,  Colorado,  Wyoming  Territory,  Alabama, 
Texas,  Maine,  New  York,  Ohio,  Vermont,  Virginia,  Pennsylvania,  Iowa,   Massa- 
chusetts;  19th,  Colorado,  Indian  Territory,  Alabaina,  Ohio,  Virginia,  New  Jersey, 
Louisiana,  Iowa,  Connecticut,  Idaho,  Nevada;  20th,  Colorado,  Alabama,  Geoi^ia, 
Illinois,  Iowa,  Nebraska,  New  Yotk,  Missouri,  Tennessee,  Indiana,  Florida,  Connecti- 
cut, Maine ;  2l8t,  Illinois,  Indiana,  Iowa,  Maine,  Nebraska,  Ohio,  New  Jersey,  Massa- 
chusetts; 22d,  Colorado,  Indiana,  Kansas,  Virginia,  Ohio,  Connecticut;  ^^,  Iowa, 
Kansas;  24th,  Indiana,  Iowa,  Minnesota;  25th,  Indiana,  K^isas;  26th,  New  York; 
27th,  New  York :  30th,  Georgia. 

Mirage  was  ooserved  on  fne  2d  in  Dakota  and  Connecticut ;  3d,  Geor^a ;  6th,  Min- 
nesota, Nebraska;  7th,  Nebraska;  8th,  Kansas,  Nebraska;  12th,  Georgia;  15th,  Ne- 
braska, Georgia;  18th,  Kansas,  Geor^a,  Connecticut;  20th,  Connecticut;  2l6t,  Massa- 
chusetts, Connecticut;  23d,  Connecticut;  24th,  Kansas,  Connecticut. 

MISCELLA&'E0U8  PHENOMENA. 

Botanical. — Connecticut :  New  London,  dandelions,  daisies  and  dahlias,  grass  fresh 
and  green  26th ;  honeysuckle,  pansies,  and  quince  in  bloom  28th ;  Suffield,  dandelions 
in  bloom.    Dakota:  Pembina,  willows  and  poplars  budding  during  month.    Iowa: 
Dubuque,  20th,  lilies  sprouting  and  grass  growing;  Nora  Springs,  pansies  blooming. 
10th;  dandelions  in  bloom  2^;  trees  budding  «Sd;  Monticello,  grass,  rhubarb,  and 
com  crowing  during  the  month.    Indiana :  Logansport,  31st,  rose  buehes  and  maple 
trees  uudding ;  Vevay,  28th,  japouicas  blooming,  roses  and  lilacs  leafing;    Milford. 
I8th,  wild  flowers  in  bloom.    Illinois:  Anna,  strawberries  in  bloom  I5th;  quince  and 
lila«  buds  showing  color  31st;  Martinsville,  trees  budding  and  leafing  26th;  shrubs 
and  plants  beginning  to  sprout  31st;  Sterling,  lilacs  budding  at  the  eudof  the  month. 
Kansas :  Creswell,  20th,  winter  wheat  growing  nicely,  and  looking  green  as  in  sprine. 
Maryland:  Sandy  Springs,  fiowers  blooming  throughout  the  montn;  Fallston,  2dth, 
mountain  pinks  m  bloom.    Massachusetts:  Fall  River,  flowers  in  bloom  during  the 
month;  New  Bedford,  6th,  violets  in  bloom;  Fitchburff,  dandelions  blooming;  Con- 
way, sap  running  and  sugar  made.    Michigan:  Litchfield,  dandelions  and  peach  trees 
in  bloom.    Missouri:  Troy,  7th,  seeds  of  asters,  hemp,  mustard,  &c..  observed  gemiin- 
ating  in  open  ground ;  Lexington,  rose,  peach,  lilac,  and  other  buds  unfolding ;  Clin- 
ton, rose,  peach,  and  lilac  budding,  strawberries  in  bloom;  Oregon,  dandelions  and 
crocus  growing  22d,  rose  bushes  budding  23d,  wheat  and  rye  growing  rapidly  25th. 
New  Hampshire :  Coutoocookville,  30th,  blossom  buds  of  the  trauing  arbutus  swelling ; 
Carroll  County,  trailing  arbutus  f nd  lilacs  in  bloom.    Nebraska:  Emerson,  21st,  horse- 
radish sprouting;  Plattomouth,  20th,  fruit  trees  budding.    New  Jersey:    Freehold, 
23d,  magnolia,  filac,  spirea,  elm,  apple,  and  maple  trees  buddiiig,  rose  bushes  leafing^ 
and  dandelions  in  uloom  throughout  the  month;  Salem,  30th,  peach  trees  in  leaf, 
pear  trees  blooming,  and  rose  bushes  in  leaf  and  budding ;  Newark,  20th,  elm  and 
maple  trees  buddms  and  leafing;  Moorestown,  22d,  dandelions  and  Ja^onicas  in 
bloom.    North  Carolina:  Murphy,  pansies,  English  daisies,  forsythia,  and  wild  fiowers 
in  bloom  during  last  of  month.    New  York:  Waterburg,  31st,  dandelions  in  bloom; 
Flushing,  29th.  flowers  in  bloom;  Farmingdaie,  25th  to  31st,  dandelions  in  bloom  and 
lilac  buds  swollen  as  in  spring.    Ohio :  Bellefontaine,  31st,  grass  growing  and  fruit 
trees  budding ;  Urban  a,  23a,  grass  green  and  lilacs  budding ;  21st,  dandelions  in  bloom ; 
Buggies,  wheat  sprouting.    Oregon :  Salem,  grass  and  pastorage  in  excellent  condi- 
tion.   Pennsylvania:  Green  Castle,  16th,  dandelions  in  oloom;  Tioga,  25th,  dande- 
lions in  bloom;  Chambersburg,  28th  to  3l8t;  pansies,  dandelions,  and  honeysuckle 
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in  bloom:  HulmesYille^  8th.  dandelions  in  bloom.  Bhode  Island:  Newport,  roses, 
honeysuckle,  and  pansies  blooming,  and  grass  green.  South  Carolina:  Aikeu^  16th, 
jonquils  in  bloom.  Texas:  Clarksville,  wheat  and  oats  look  well;  cotton-picking 
nearly  finished.    Tennessee:  Nashville,  28th,  grass  green  and  growing  rapidly.    Yir- 

finia:  Alto  Vista,  31st,  strawberries  in  bloom;  Pr^pect  Hill,  28th,  strawberries  in 
loom;  Wytheville,  29th,  lilac  buds  ready  to  burst,  leaflets  visiole.  Wisconsin: 
Embarrass,  31st,  buds  of  the  lilac  andcurrant  swollen  as  in  spring;  grass  starting; 
fall  grain  looks  as  forward  as  that  of  last  fall  did  the  first  of  June. 

Meteors  were  observed  on  the  1st,  Missouri,  (Georgia;  2d^  Connecticut,  Indiana, 
Iowa,  Kansas,  Maryland,  New  York;  3d,  Maryland,  Missouri,  New  York,  Ohio;  6th, 
Illinois;  7th,  Indiana.  Louisiana,  Massachusetts,  New  Jersey,  Missouri:  8tli,  Connec- 
ticut, Iowa,  Maryland.,  New  York ;  9th,  Indiana,  Iowa,  Maryland ;  lOtn,  Iowa,  New 
Jersey,  Pennsylvania;  11th,  Indiana,  Iowa,  Kansas,  Louisiana,  Maryland,  Massachu- 
setts, New  York,  Pennsylvania,  Missouri,  Nebraska;  12th,  Indiana,  Iowa,  Louisiana, 
Maryland,  Missouri,  Idaho:  13th,  Indiana.  Kansas,  Missouri;  15th,  Missouri:  16th, 
Kansas,  Massachusetts:  17tn,  Califomia;  l8th,  Georgia,  West  Virginia;  23d,  Massa- 
chusetts; 24th,  Massacnnsetts;  25th,  Kansas,  Maine;  26th,  New  York;  27th,  New 
York;  2Bth,  New  York.  Vermont^  Maine;  29th,  Maryland,  New  Jersey;  31st,  Connec- 
ticut, Illinois,  Massacnnsetts,  New  Jersey,  Pennsylvania.  Emerson,  Nebr.,  meteors 
nearly  every^  night  during  the  month.  Clear  Creek,  Nebr.,  10th,  several  bright 
meteors  dunng  evening.  Indianapolis,  Ind.,  12th,  between  3  and  4  a.  m.,  51  meteors 
in  30  minutes.  Ty bee  island,  6a.,  Ist,  large  numbers  of  faint  meteors  appeared,  8  to 
11  p.  m.,  fiK>m  east. 

Prairie  fires  were  reported  as  follows:  On  the  2d^  Indian  Territory;  6th,  Kansas; 
7th,  Kansas;  8th,  Kansas;  9th,  Dakota,  Indian  Territory,  Kansas;  11th,  Indian  Ter- 
ritory, Kansas;  12th,  Dakota,  Kansas;  13th,  Kansas;  14th,  Dakota,  Kansas;  15th, 
Dakota,  Kansas;  16th,  Dakota;  19th,  Dakota;  28th,  Kansas. 

Earthquake. — Canada:  18th,  Beaohburg,  Ont.,  between  5  and  6  a.  m.,  two  shocks; 
last  one  quite  severe.  ^^ 

Zodkioal  light  was  observed  at  Savannah,  Ga.,  on  the  lst,zd,  3d,  and  5th;  Southing- 
ton,  Conn.,  2d,  3d,  7th,  8th,  23d,  24th  to  29th.  and  31st;  Saint  Mary's  Home,  Ind.,  2d, 
3d,  7th,  8th,  9th,  11th  to  14th;  Great  Bend,  Kans.,  7th,  11th;  Somerset,  Mass.,  23d  to 
29th,  and  31st;  Rowe,  28th;  Cambridge,  Mass.,  1st  to  3d,  7th,  23d  to  31st;  Oregon, 
Mo.,  15th;  Atco,  N.  J.,  31st;  Monticello,.Iowa,  31st. 

80LAR  ^HSNOMENA« 

Sun  apote,— The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  communicated  by  Bear- Admiral  John  Bodgers,  U.  S.  N. , 
Superintendent  of  the  Naval  Observatory: 
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Two  large  gtonps  of  facnle. 

At  the  Cincinnati  Observatory  the  following  observations  were  taken  by  Mr.  John 
Given,  and  communicated  by  Ormond  Stone,  director  of  observatory :  December  20, 
at  noon — ^new  groups,  1 ;  new  spots,  1.    December  21,  at  noon — visible,  groups,  1 ; 
spots.  1. 
Published  by  order  of  the  Secretary  of  War. 

ALBEBT  J.  MYEB, 
Brigadter-Gmeral  {Brevet  Assigned),  Chief  SignaUOfficer,  U.  8.  A. 
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Papkr  34. 
MONTHLY  WEATHER  REVIEW,  JANUARY,  1S78. 

INTRODUCTION. 

In  compiling  the  present  review  the  following  data,  received  up  to  Febmary  14,  have 
been  made  nse  of,  viz :  The  regular  tfi-daily  weather  charts,  containing  the  data  of  the 
simultaneous  observations  taken  at  one  hundred  and  twenty-eight  Signal  Service  sta- 
tions and  twelve  Canadian  stations ;  monthly  Journals  and  means  fii^m  one  hundred 
and  thirty-four  of  the  former,  and  means  from  thirteen  of  the  latter ;  two  hundred 
and  forty  monthly  reports  from  volunteer  observers ;  thirty-five  monthly  reports  from 
United  States  Army  post-surgeons ;  marine  records ;  international  simultaneous  reports ; 
monthly  reports  of  the  weather  services  of  Canada  and  of  the  States  of  Iowa  and 
Missouri ;  reliable  newspaper  extracts ;  special  reports.  The  most  prominent  events 
of  the  month  have  been :  the  high  temperatures  of  the  Missouri  and  Upper  Mississippi 
Valleys  and  the  Lake  region ;  the  high  pressures  over  the  same  region ;  the  severe 
stonns  of  the  11th  and  the  31st  on  the  Atlantic  coasts,  and  of  the  14th  to  the  16th  and 
the  24th  to  the  ^th  on  the  Pacific  coasts ;  the  excessive  rain-fall  in  Northern  Califor- 
nia ;  the  remarkable  measured  wind- velocities  of  120  miles  per  hour  at  Cape  Lookout 
and  186  at  Mount  Washington ;  the  forward  state  of  vegetation  in  the  western  and 
northern  sections ;  the  aurora  of  the  23d. 

BAROMETRIC  PRES6URB. 

In  general. — ^The  general  distribution  of  atmospheric  pressure  is  shown  by  the  isobars 
on  Chart  No.  II.  A  comparison  witli  former  years  shows  that  pressures  have  been 
normal  over  Lakes  and  Upper  Canada,  but  above  the  mean  on  the  Pacific  and  Atlantic 
coasts,  and  10  or  15  hundr«idths  of  an  inch  above  the  mean  in  the  Gulf  States. 

Barometric  rarufes. — Tlie  largest  and  smallest  monthly  ranges  have  been  as  follows : 
California :  Red  Blnfi^  0.98 ;  Los  Angeles,  0.42.  Rocky  Mountains :  Denver.  0.56 ; 
Pike's  Peak,  0.49.  Northwest:  Yankton,  1.07;  Deadwood,  0.64.  The  Sontnwest: 
Jacksborongh,.  1.08;  Uvalde,  0.60.  Upper  Mississippi  Valley:  Saint  Paul,  1.03;  Dav- 
enport, 0.95.  Upper  Lakes:  Chicago,  0.07 ;  Escanaba,  0.80.  Lower  Lakes:  Oswego, 
1.17;  Detroit.  0.89.  Ohio  Valley:  Cincinnati,  L22;  Pittsburgh,  1.11.  East  Gulf 
States :  Vicksourg,  1.05 ;  Key  West,  0.55.  South  Atlantic  States :  Cape  Lookout,  1.36 ; 
Jacksonville,  0.87.  Middle  States:  Albany,  1.54:  Baltimore,  1.23.  New  England: 
Portland,  1.85;  New  Haven,  1.54;  and  Mount  Washington,  1.13. 

Departures  from  normal  pressures, — ^The  following  synopsis  of  the  tri-daily  map  of 
departures  from  normal  values  of  the  pressures  observedv  but  not  reduced  to  sea-level 
(inasmuch  as  the  normal  annual  and  diurnal  periodicities,  and  the  normal  geograph- 
ical distribution,  of  the  pressure  are  thereby  eliminated),  wilh  in  connection  with  the 
subsequent  history  of  areas  of  low  and  high  pressure,  as  denned  by  the  isobars  for 
sea-level,  give  a  complete  view  of  the  pressure  during  the  month.  The  month  began 
with  a  depression  of  —50  hundredths  of  an  inch  over  Nova  Scotia,  and  an  excess  +30 
over  Manitoba  and  Oregon ;  the  line  of  no  departure  extended  from  Minnesota  to  Louisi- 
ana. On  the  2d  the  pressure  rapidly  fell  in  the  Northwest,  and  a  depression  developed 
along  the  east  slope  of  the  Rocky  Mountains,  being  greatest,  —.59,  at  Dakota  at  11  p. 
m.,  while  +23  was  reported  from  Oregon  and  +19  from  the  Lower  Lakes.  The  3d 
began  with  a  depression  of  —40  in  Dakota  and  Texas,  and  an  excess,  +30,  in  the  Saint 
Lawrence  Valley,  and  +13  in  California.  The  depressions  extended  eastward,  and, 
at  lip.  m.,  were,  respectively,  in  the  Upper  Mississippi  Valley  and  in  Tennessee; 
pressure  rapidly  rose  to  +24  in  Oregon  and  +44  in  Maine.  The  4th  began  with  —50 
on  the  North  Carolina  coast,  +46  at  Eastport,  +10  in  Texas,  +25  in  Manitoba,  and 
+30  in  Oregon.  The  depression  moved  northeastward,  followed  by  rapid  rise  in  the 
Mississippi  Valley  and  tne  Southwest.  A  second  depression,  however,  developed  in 
Manitoba  and  Montana.  The  5th  began  with  +35  in  the  Lower  Mississippi  Valley 
and  +26  in  Manitoba,  but  —18  in  Wisconsin  and  —70  at  Eastport.  The  depression 
moved  eastward,  and,  by  11  p.  m.,  an  area  of  about  +30  extended  from  Manitoba  to 
the  Gulf  of  Mexico,  while  a  slow  fall  resulted  in  a  depression  of  —10  on  the  Pacific 
coast.  The  6th  began  with  —10  or  —12  on  the  Pacific  coast,  +35  in  the  Northwest 
and  Mississippi  VaUey,  and  —5  over  the  Lower  Lake  Region.  During  the  da^  the 
barometer  fell  slowly  west  of  the  Rocky  Mountains,  but  steadily  rose  from  Manitoba 
southward,  so  that,  at  11  p.  m.,  —16  prevailed  on  the  Pacific  coast,  and  +40  in  the  Upper 
Mississippi  Valley.  The  7th  began  with  an  area  of  excess  over  the  entire  country  east 
of  the  Rocky  Mountains ;  the  highest,  +48,  in  the  Ohio  Valley.    A  slight  depieasion 

Srevailed  in  Colorado,  and  a  decided  one,  —25  to  —30,  in  Manitoba  and  Oregon.  The 
epression  rapidly  developed  during  the  day,  and,  at  11  p.  m.,  there  were  reported  —46 
in  Oregon,  —30  in  Manitoba,  0  from  Nevada  to  Indian  Territory,  and  thence  to  Lake 
Superior,  and  +50  on  the  Middle  Atlantic  coast.    During  the  8th  the  0-llne  remained 
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in  the  Mississippi  Valley,  bat  the  pressnre  increased  to  +^  at  Eastpoit,  and  diminished 
to  +20  in  the  Sbnth  Atlantic  States.  The  low  piessnre  on  the  Pacific  coast  was  fol- 
lowed by  a  steady  rise  np  to  +4  in  Oregon  at  11  p.  m.,  at  which  time  a  0-Une  trended 
southeast  from  Vancouver's  Island  to  Northern  Texas,  and  the  greatest  depression,  —60, 
was  in  Manitoba  and  Northern  Dakota.  The  9th  began  with  rapidly-falling  barom- 
eter in  the  Pacific  States,  and  a  degression  of  —10  in  Oregon,  but  an  excess  over  Cali- 
fornia and  the  Rocky  Mountain  region ;  a  depression  from  Colorado  to  the  Mississippi, 
which  amounted  to  —40  throughout  Minnesota,  and  to  —20  throughout  the  eastern 
part  of  the  Gulf  of  Mexico,  and  an  excess  over  the  Middle  States  and  New  England, 
amounting  to  +45  on  the  coast  of  Maiile.  During  the  day  the  depression  decidedly 
increased,  and  the  excess  in  the  Middle  States  and  New  England  diminished.  The 
10th  began  with  the  depression  —85  at  Cape  Hatteras,  which  nad  moved  thither  from 
the  eastern  portion  of  the  Gulf  of  Mexico,  a  general  depression  of  —35  prevailed  from 
Ohio  to  Illinois,  and  the  depression  in  Oregon  had  extended  southward  over  Califor- 
nia and  eastward  over  Dakota.  The  former  passed  slowly  northeastward  to  —100  at 
Cape  Cod,  and  the  latter  during  the  day  became  central  as  —60  in  Dakota,  while  the 

Pressure  rose  on  the  Pacific  coast  and  over  the  Gulf  of  Mexico  and  Southern  States, 
'he  11th  began  with  —119  at  Portland,  Maine,  —40  in  Manitoba,  0  in  Oregon,  where 
pressure  was  highest,  whence  it  appears  that  the  pressure  was  below  the  normal  over 
the  entire  country.    During  the  day  the  barometer  fell  in  Texas,  but  elsewhere  rose, 
and  at  11  p.  m.  was  at  or  above  normal  west  of  Utah  and  Manitoba,  as  also  over  por- 
tions of  Tennessee,  Ohio-,  and  Lake  Superior.    The  greatest  depressions  were  —78  at 
Eastport,  and  —45  over  Western  Texas.    The  12th  began  with  depressions  of  —92  at 
Boston,  —55  in  Eastern  Texas,  but  elevations  of  +12  Lake  Saint  Clair,  and  +16  Salt 
Lake  City.    Pressure  was  then  falling  in  the  Southwest,  but  elsewhere  rising.    Dur- 
ing the  day  pressnre  fell  east  of  the  Mississippi,  and  less  so  in  Oregon ;  it  rose  at  most 
Rocky  Mountain  stations,  and  in  Manitoba,  as  also  over  New  England.    At  11  p.  m. 
the  depression  —55  prevailed  over  Arkansas,  the  excess  +20  over  Wyoming  Territory, 
Manitoba,  &c.    The  13th  began  with  —52  at  Cairo,  —15  on  the  Pacific  coast,  +30  in 
Manitoba,  H- 10  Middle  Atlantic  coast.    Pressure  was  falling  at  Rocky  Mountain  sta- 
tions.   During  the  day  pressure  rose,  but  fell  again  from  the  Mississippi  westward,  and 
at  11  p.  m.  a  depression  of  —45  prevailed  on  the  California  and  Oregon  coasts,  a  slight 
excess  prevailed  from  Manitoba  to  Colorado  and  Southern  Texas,  as  also  in  New  Eng- 
land ;  the  principal  depression,  —47,  was  central  along  the  Ohio  Valley.   The  14th  began 
with  —58  at  Philadelphia,  and  —44, at  Portland,  Oregon ;  from  Dakota  to  Texas  pres- 
sure was  slightly  above  the  normal,' as  also  in  Nova  Scotia  and  New  Brunswick,  but 
e^where  extensive  depressions  existed.    Pressure  was  rising  in  Nevada  and  Califor- 
nia, the  Gulf  States,  and  Ohio  V^ley,  but  during  the  day  continned  falling  to  —50 
and  —52  in  California  and  Oregon,  and  probably  to  a  less  extent  in  Montana  and 
British  Possessions ;  it  rose  to  +15  in  Texas,  and  also  east  of  the  Mississippi,  but  again 
fell  in  Maine  to  —73.    The  15th  began  with  —50  at  San  Francisco,  —64  at  Eastport, 
and  -)- 10  at  Indianola.    During  the  day  pressure  rose  at  San  Francisco,  b|it  fell  in 
Oregon  and  westward  to  Manitoba.    On  the  16th  and  17th  telegraphic  reports  from 
the  Pacific  coast  were  not  received,  but  the  pressure  appears  to  have  contmued  very 
low  north  of  San  Francisco,  and  the  depression  in  Britisn  America  extended  southward 
into  Minnesota  and  Dakoto,  where  the  departure  was  —25  at  11  p.  m.  of  the  16th, 
while  +20  prevailed  over  Northern  New  York.    During  the  17th  prfj^ure  rose  on  the 
Pacific  coast,  but  fell  from  the  Rocky  to  the  Alleghany  Mountains,  and  rose  to  +27 
in  Nova  Scotia.    The  18th  began  with  depressions  —30  in  Texas  and  —23  in  Dakota, 
but  elevations  of  +14  at  San  Francisco  and  +28  at  Eastport.    Pressure  varied  during 
the  day  east  of  the  Mississippi,  but  rose  to  the  westwara,  and  at  11  p.  m.  elevations 
of  +20  or  more  prevailed  in  Oregon  and  New  England,  but  a  depression  of  —30  ex- 
isted in  Texas,  the  depression  in  the  Northwest  appeared  to  die  out.    During  the 
19th  the 'depression  in  the  Gnlf  States  moved  slowly  northeastward,  and  at  11  p.  m. 
was  central  (—35)  at  Cairo,  while  the  elevations  were  +17  in  Oregon  and  -|-9  at  New 
London.    The  20th  began  with  an  elevation  of  +26  at  Virginia  City,  but  pressure  had 
fallen  rapidly  on  the  Pacific  coast,  and  also  very  generally  in  the  Mississippi  Valley  and 
Atlantic  States.    The  greatest  depression  was  — 39  at  Knoxville.    During  the  day  the 
area  of  rising  barometer  extended  eastward  to  the  Alleghanies,  and  the  depression — 30 
extended  from  Georgia  to  Ohio.    The  21st  began  with  depressions  — 30  to  — 35  over  the 
South  Atlantic  States,  Ohio,  and  portion  of  the  Lower  Lakes,  but  elevation  -f  25  over 
the  Rocky  Monntain  region  and  the  Gnlf  of  Saint  Lawrence.    During  the  day  pressure 
fell  on  the  Pacific  coast,  and  was  stationary  at  Rocky  Mountains,  but  fell  in  Middle 
and  Eastern  States  to  -—45  in  the  Saint  Lawrence  Valley.    The  22a  began  with  a  rapid 
rise  to  -f-45  in  Manitoba,  but  fell  to  — ^29  in  Oregon  and  to  — 55  in  the  Saint  Lawrence 
Valley  and  Nova  Scotia.    The  fall  on  the  Pacinc  coast  waa  followed  by  a  rapid  rise. 
The  nse  in  Manitoba  extended  southeastwanl  to  Lake  Huron.    The  depression  in  the 
Saint  Lawrence  Valley  was  —53  at  11  p,  m.    The  23d  began  with  a  continued  rise  on 
the  Pacific  coast,  but  fell  in  the  Northwest  and  Southwest.  The  depressions  iwrere — 31 
Bismarck,  — 57  Boston,  —61  Quebec.    The  elevations  were  +33  Escanaba,  -f  8  San 
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Diego.  During  the  day  the  depreBsions  rapidly  developed,  and  the  11  p.  m.  map  allowed 
+24  San  Diego,  -^45  Bismark,  ~-75  Gulf  of  Saint  Lawrence,  -f'JO  to  +35  Yireiuia  to 
Upper  Cana&.  The  24th  began  with  a  rapid  fall  on  the  Paomc  coaat  to  — ^21  at  San 
Francisco,  and  a  rise  tram  Colorado  northward.  The  depressions  were-— 35 from  Min- 
nesota to  Missouri,  and  —64  at  Sidney,  C.  B.  The  elevations  were  +35  to  +40  over 
the  Middle  Atlantic  States.  During  the  day  the  pressure  fell  to— 44  at  Portland,  Ore^., 
but  elsewhere  rose  to  +9  at  Santa  F^,  — 24  in  Upper  Mississippi  Valley,  and  +25  at 
Halifax.  During  the  night  the  depression  in  Oregon  extended  eastward  to  Utah, 
where,  on  the  morning  of  the  25th,  —30  was  reported,  while  in  Oregon  +22.  and  in 
the  Upper  Mississippi  — 19,  but  at  Sydney  +27  prevailed.  During  the  day  the  preae- 
nre  rose  on  the  Pacific  coast  and  over  New  England  and  the  Gulf  of  Saint  Lawrence, 
but  fell  from  the  Rocky  Mountains  eastward  to  the  Middle  and  South  Atlantic  coasts, 
BO  that  at  11  p.  m.  there  were  reported  in  Indian  Territory  — 31,  and  at  Port  Huron 
—26.  The  26th  began  with  —48  m  Indian  Territorv  and  Northern  Texas,  but  +47  at 
Sydney,  and  +10  at  San  Francisco  and  Virginia  City.  By  midnight  the  depressions 
were  —43  Cairo  and  Memphis,  and  — 37  Eastport.  while  the  pressure  had  also  fallen 
in  Oregon  and  Montana  to  — 22  and  — 24,  but  had  risen  to  +1  Pembina,  and  +13  Salt 
Lake  City.  The  27th  began  with  — 53  at  Cairo  and  —41  Sydney  (no  reports  fSram 
Oregon). +26  Pembina.  The  depression  moved  rapidly  eastward^  ana  at  11  p.  m.  was 
— 57  at  Washington,  but  had  risen  to  — 10  over  the  Canadian  Provinces,  and  fallen  to 
— 18  at  Virginia  City,  but  risen  to  +19  at  Duluth.  The  28th  began  witn  a  depression 
of  — ^74  at  New  London  and  an  excess  of  +24  at  Pembina.  Ijie  depression  moved 
northeastward  and  a  second  one  formed  in  the  Bocky  Mountains  and  the  Lower  Mis- 
sissippi Valley,  so  that  at  11  p.  m.  there  were  reported  — 90  Sydney,  +18  Escanaba, 
—48  Texas,  +7  San  Diego.  The  29th  began  with  a  decided  fall  to  —61  in  Indian  Ter- 
ritory and  to  0  at  San  Francisco,  but  a  rise  over  the  Lt&kes,  Middle  and  Eastern  States. 
By  11  p.  m.  these  had  become  — 66  at  Shreveport,  — ^22  San  Francisco,  and  — 56  Port- 
land, Oreg.,  +43Collingwoodand+13  Cheyenne.  The  30th  be^an  with  —66  at  Vioks- 
burg,  and  pressure  still  very  low  in  Oregon,  where,  however,  it  rose  during  the  day, 
so  tnatat  lip.  m.  the  departures  were —42  Portland,  Oreg.,  — 67  Savannah,  -f^Q^^hec. 
The  31st  began  with  another  fall  on  the  Pacific  coast,  and  the  departures  were  — 8 
Kitty  hawk,  +55  Chatham.  The  pressure,  however,  again  rose  from  the  Pacific  to  the 
Lake  region,  and  at  11  p.  m.  the  departures  were  +2  to  -f-8  on  the  Pacific  coaat,  —49 
in  Texas,  —72  Cape  May,  +42  Chatham. 

Areas  of  high  barometer  in  general. — ^These  have  been  but  few  and  unimportant,  fur- 
nishing a  ^at  contrast  to  the  conditions  for  Janiiary  of  former  years.  The  consequent 
absence  oi  cold  northerly  gales  has  given  the  country  generally  a  month  of  remarkably 
mild  weather,  especially  from  the  ]£s8ouri  Valley  northward. 

No.  L— This  area  covered  Texas  during  the  1st. 

No.  II  advanced  southward  on  the  2d,  and  eastward  over  the  Lower  Lake  region. 
On  the  3d  it  covered  the  Middle  States  and  New  England,  and  then  retreated  north- 
eastwardy  being  over  the  Gulf  of  Saint  Lawrence  on  the  4tii. 

No.  III. — ^Extended  for  a  short  time  along  the  east  slope  of  the  Bocky  Mountains  on 
the  3d ;  extended  eastward  on  the  5th  over  the  Gulf  States,  and  was  at  night-time  re- 
inforced by  high  barometer  No.  IV. 

Nos.  IV  and  V  advanced  southward  on  the  5th  over  Manitoba,  and  at  11  p.  m.  of 
the  6th  was  central  over  Missouri  and  Iowa  p  then  it  moved  eastward,  and  at  II  p.  m., 
the  7th,  was  central  over  Maryland,  at  which  time  pressure  was  increasing  to  the 
northward,  so  that  during  the  8th  the  barometer  rose  over  New  England  and  Nova 
Scotiii.  where  it  was  highest  at  11  p.  m.,  after  which  the  area  of  hi^est  barometer 
moved  eastward,  and  at  11  p.  m.  of  the  9th  was  south  of  Newfoundland. 

No.  VI. — ^The  barometer  rose  from  California  to  Texas  on  the  8th  and  9th ;  pn  the 
10th  the  highest  pressure  was  over  the  Gulf  of  Mexico,  and  on  the  11th  it  advanced 
northeastward  until  at  11  p.  m.,  when  it  was  central  in  Eastern  Kentucky  and  North- 
em  Georgia ;  on  the  12th,  at  11  p.  m.,  it  had  advanced  to  Eastern  Virginia  and  Penn- 
sylvania, and  on  the  13th,  at  11  p.  mi,  was  central  in  Maine. 

No.  VII. — The  pressure  rose  on  the  12th  in  Manitoba,  and  on  the  13th  in  the  South- 
west, forming  a  high  area,  which,  at  11  p.  m.  of  the  14th,  was  central  in  Texas,  and  at 
11  p.  m.  of  the  15th,  in  Tennessee,  with  equal  pressure  in  the  Lake  region.  The  com- 
bined areas  were  central  at  11  p.  m.  of  the  16tn  and  during  the  whole  of  the  17th,  from 
the  Middle  Atlantic  States  to  Canada.  On  the  18th  the  pressure  had  fallen  over  Canada 
and  the  Gulf  States,  and  at  11  p.  m.  the  highest  was  over  New  Jersey,  but  at  11  p.  m^ 
of  the  19th  was  oS  the  North  Carolina  coast. 

No.  VIII. — On  the  20th  the  pressure  rose  from  Manitoba  to  Texas,  and  on  the  2l8t^ 
at  11  p.  m.,  high  areas  existed  in  both  these  sections.  Both  continued  developing 
during  the  22d,  but  on  the  23d  the  pressure  fell  in  the  Southwest,  and  the  other  area 
moved  southeastward  from  Minnesota  to  Maryland,  after  which  it  moved  more  slowly, 
and  was,  at  11  p.  m.  of  the  24th,  off  the  North  Carolina  coast. 

No.  Ia. — Pressure  rose  on  the  25th  over  the  Gulf  of  Saint  Lawrence  and  New 
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England.    It  remained  high  over  these  regions  preceding  the  advance  of  low  area 
No.  X. 

No.  X. — ^Pressure  rose  on  the  27th  in  Manitoba  and  the  Northwest,  extending  east- 
ward on  the  28th  and  29th,  and  at  11  p.  m.  of  the  29th  was  central  over  Upper  Canada 
and  the  Middle  States,  but  at  11  p.  m.  of  the  30th,  over  the  Saint  Lawrence  Valley, 
and  on  the  3l8t,  at  11  p.  m.,  was  central  over  the  mouth  of  that  river. 

Areas  of  law  oanymeter  in  general, — ^Twelve  areas  of  low  pressure  are  traced  upon  chart 
No.  I.  "Riese  seem  to  be  naturally  divisible  into  throe  groups,  viz :  Nos.  I,  III,  V,  VI, 
and  X  originated  in  or  northwest  of  Dakota,  moved  soutneast  to  the  Lake  region, 
thence  northeast  to  the  Gulf  of  Saint  Lawrence.  Nos.  VII,  VIII,  XI,  XII  originated 
in  or  northwest  of  Indian  Territory,  moved  southeast  to  Arkansas,  and  thence  east 
and  northeast  to  Maine  and  Nova  Scotia.  Nos.  II  and  IV  originated  in  Southern 
Texas  or  Northern  Mexico,  and  moved  northeast  to  North  Carolina  and  Nova  Scotia. 
So  far  as  our  maps  show,  the  first  iwo  of  these  groups  originated  on  the  east  slope  of 
the  Rocky  Mountains,  as  subsidiary  areas,  induced  by  the  presence  of  extensive  de- 
pressions, either  west  of  the  mountains  or  over  the  Uulf  of  Mexico,  .precisely  as  the 
Bubsidiaiy  areas  of  Nos.  XI  and  XII  were  formed  on  the  southeast  slope  of  the  Al- 
leghanies. 

No.  I. — The  barometer  rose  in  Oregon  on  the  2d,  while  this  depression  was  develop- 
ing to  the  west  of  Manitoba ;  it  moved  southeastward  over  the  Lake  region  on  the  3d, 
thence  eastward  on  the  4th,  and  was  dissipated  during  that  evening  under  the  influence 
of  the  more  important  depression  No.  II. 

No.  II. — ^An  area  of  calms  or  northerly  winds  and  cold,  clear  weather  prevailed  over 
Southern  Texas  on  the  morning  of  the  Ist.  But  by  the  moming  of  the  2d,  although 
higher  pressure  and  cooler  clear  weather  prevailed  in  the  interior  of  Texas,  yet  on  the 
southern  coast  warmer  cloudy  weather  and  falling  barometer  were  reported.  During 
the  day  the  winds  at  Indianola  and  Galveston  shifted  to  southeast,  with  warmer  cloudy 
weather,  although  everywhere  else  north  winds  continued,  and  at  11  p.  m.  of  the  2d 
the  convergence  of  the  winds  toward  a  point  west  of  Indianola  allows  us  to  place  an 
incipient  storm-center  as  on  Chart  No.  I.  During  the  night  the  area  of  snow  extended 
uortnward  over  Eastern  Texas  and  Indian  Territory.  The  storm-center  moved  north- 
eastward over  Louisiana  to  Alabama  at  11  p.  m..  and  then  very  rapidly  to  and  along 
the  Middle  Atlantic  coast,  reaching  Boston  oy  11  p.  m.  of  the  4th  and  disappearing  on 
the  5th  beyond  the  northern  part  of  the  Gulf  of  Saint  Lawrence. 

No.  III. — ^This  depression  developed  during  the  evening  of  the  3d,  in  Eastern  Dakota 
and  Western  Minnesota,  where  warm  southeast  winds  with  cloud  and  snow  quickly 
succeeded  the  clear,  cool,  northerly  winds  of  the  early  morning.  In  the  southeastward 
movement  to  Lake  Erie  this  depression  gradually  filled  up,  and  after  moving  more 
slowly  eastward  over  New  York,  disappeared  on  the  6th,  in  the  advance  southward  of 
an  area  of  high  barometer. 

No.  IV. — During  the  4t^  and  5th  an  area  of  northerly  winds  and  high  pressure  mov- 
ing southward  over  the  Gulf  of  Mexico,  seems  to  have  given  rise  to  cloudy  and  rainy 
weather  over  the  southern  half  of  the  Gulf,  which  was  apparently  followed  by  falling 
barometer  on  the  6th  in  the  West  and  Southwest,  and  a  special  depression  is  located  south 
of  the  Rio  Grande.  At  Indianola  on  the  7th  the  steamers  arriving  from  Havana  re- 
ported heavy  weather  during  the  last  twelve  days  in  the  Gulf;  7th,  3.20  a.  m.,  bark 
McDowell  wrecked  during  strong  gale,  7  miles  south  of  San  Louis  Pass,  near  Galveston. 
During  the  next  three  days,  this  depression  moved  slowly  eastward  and  on  the  9th  at 
11  p.  m.  was  ofif  the  coast  of  Greorgia;  at  this  time  the  pressure  was  quite  high  over  the 
Middle  and  East  Atlantic  States,  and  the  slight  depression  subsequently  developed 
into  a  severe  storm,  which  was  on  the  10th,  7.35  a.  m.,  central  a  little  southwest  of 
Cape  Hatteras.  10th,  schooner  Torry  wrecked  65  miles  off  mouth  of  Brazos  River ; 
reports  having  encountered  terrible  weather,  during  voyage  of  13  days  from  Tuxpan, 
Mexico.  Among  the  numerous  disasters  to  shipping  in  connection  with  this  storm  we 
note  the  foUowiug :  wrecks  on  shore,  at  Nashawan  Island,  steamer  A.  Strong;  at  Bean- 
fort,  S.  C,  ship  Marcia  Greenleaf ;  at  Cape  Cod,  schooner  Harriet  Fuller  parted  cable 
and  went  ashore ;  near  Cape  Lookout.  Schooner  Price.  During  the  10th,  the  storm- 
center  moved  along  and  close  to  the  Middle  Atlantic  coast,  and  was  at  11  p.  m.  near  Cape 
Cod,  and  at  7.35  a.  m.  of  the  11th,  near  Portland,  Me.;  after  deflecting  northwest  into 
Maine,  it  again  turned  eastward,  and  at  7.35  a.  m.  of  the  12th  was  east  of  Halifax. 
While  delayed  over  New  England  this  storm  was  characterized  as  one  of  the  severest 
ever  known  on  the  coast,  along  the  whole  extent  of  which  innumerable  wrecks  occurred, 
notwithstanding  that  every  precaution  had  been  taken.  The  hitherto  unheard  of  wind- 
velocity  of  186  miles  per  hour  was  measured  on  Mount  Washington,  and  the  following 
record  of  that  station  is  believed  to  be  unique.  The  possible  error  of  the  Robinson  ane- 
mometer and  the  local  peculiarities  of  its  exposure  on  this  occasion  have  not  yet  been 
investigated,  but  there  is  no  doubt  the  velocities  were  actually  recorded  by  the  instru- 
ments, and  measured  as  follows :  10th,  9  p.  m.,  east,  96  miles,  heavy  sleet ;  11.22  p.  m., 
east,  112  miles,  hea>'y  sleet  (window  stove  in  and  storm-shutters  put  up);  11.40  p.  m.. 
east,  144  miles,  light  snow ;  12  m.  (nudnight),  east,  144  miles,  heavy  snow,    llth,  1 
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a.  m.y  east,  150  miles,  heavy  snow  (the  roar  of  the  wind  is  deafening  and  the  bnilclin^ 
rocks  and  trembles) ;  2  a.  m., east,  159  miles,  heavy  snow  (another  window  stove  in );  3 
a.  m., east,  168  miles,  heavy  snow ;  4  a.  m.,  northeast,  186  miles,  heavy  snow ;  5  a.  m., 
northeast,  171  miles,  heavy  snow ;  6  a.  m.,  northeast,  132  miles,  heavy  snow.  At  Cam- 
den, Me.,  daring  the  night  of  the  lOth-llth  the  wind  blew  with  destructive  hurricane 
force. 

No.  V. — ^This  was  the  sonthem  extremity  of  a  depression,  visible  only  in  the  north 
of  Dakota  on  the  7th,  and  disappearing  north  of  Lake  Superior  on  the  8th.  It  was 
apparently  the  eastern  extension  of  the  very  low  firessnre  prevailing  in  Dakota. 

No.  VI. — The  barometer  having  fallen  on  the  Oregon  coast,  where  it  was  qiiit«  low 
on  the  morning  of  the  8th,  was  followed  by  southerly  winds  and  falling  barometer  at 
oiir  stations  on  the  east  slope  of  the  Rocky  Mountains,  which  culminated  in  a  well 
defined  center  of  low  priessnre  in  Northern  Dakota  on  the  morning  of  the  9th.  After 
moving  sontheastwara  to  Lakf^  Erie,  this  depression  was  dissipated  during  the  10th, 
its  last  position  being  in  Western  New  York,  at  11  p.  m.  of  the  10th,  at  which  time  the 
severe  storm  No.  IV  was  central  at  Cape  Cod. 

No.  VII. — ^This  depression  began  on  the  11th  in  the  Southwest,  where  cool  northerly 
winds  were  blowing  towards  an  extensive  area  of  falling  barometer  in  Texas  and  the 
Gulf  of  Mexico.  After  moving  southeastward  into  Arkansas,  the  center  turned  north- 
eastward to  Indiana,  where  it  was  at  4.35  p.  m.  of  the  13th.  Here  the  area  of  low 
pressure  expanded  irregularly,  owing;  to  the  formation  of  a  subsidiary  depression  in 
the  Middle  Atlantic  States  and  the  Lower  Lake  region,  both  of  which  appear  to  have 
united  in  New  Brunswick  on  the  14th. 

Nos.  VIII  and  IX. — A  large  and  well-defined  area  of  low  pressure  had,  during  the 
17th  and  18th,  existed  between  the  Upper  Mississippi  VaUey  and  the  Rocky  Mountains, 
and  appears  to  have  induced  the  rise  in  pressure  on  both  the  Pacific  anfTAtlantic 
coasts^  while  the  depression  itself  extended  southward  until  on  the  morning  of  the  19th 
it  can  be  approximately  located  in  Eastern  Texas.  It  passed  thence  northeastward  to 
the  Saint  Lawrence  Valley,  but  covered  so  large  an  area  and  was  attended  with  such 
slight  gradients  and  winds  that  it  would  not  be  recorded  here,  were  it  not  that  after 
existing  for  two  days  over  New  England  and  Canada,  it  was  finally  followed  by  such 
an  influx  of  air  from  north  and  west  as  to  give  rise  to  a  deep  depression  and  severe 
storm.  The  central  low  pressure  thereafter  moved  on  the  23d  eastward  over  Maine 
and  Nova  Scotia,  while  northwest  gales  prevailed  along  the  Middle  Atlantic  and  New 
England  coast.  (The  severe  gale  of  the  23d  was  marked  by  disasters  on  the  coasts  as 
follows :  Sandy  Hook,  N\V.  ^ale,  schooner  Eva  Holmes  ashore ;  off  Absecom,  schooner 
Freeman  damaged;  Fort  Point  Cove,  N.  H.,  schooner  Pilgrim  destroyed.) 

No.  X. — This  depression  is  first  api>arent  north  of  Montana  on  the  22d,  whence  it 
e^ddently  moved  southeastward  until  it  was  in  Southern  Minnesota  at  7.35  a.  m.  of  the 
24th.  There  is  a  strong  probability  that  it  originated  on  the  east  slope  of  the  Rocky 
Mountains  in  British  America,  after  the  arrival  there  of  the  high  pressure  induced  by 
the  low  barometer  that  had  prevailed  over  Oregon  and  British  Columbia  from  11  p.  m. 
of  the  2l8t  to  11  p.  m.  of  the  22d.  The  path  of  this  depression  was  southeastward  to 
the  northern  portion  of  Illinois,  then  eastward  over  Lake  Ontario,  and  northeast  over 
Cape  Breton,  which  it  passed  on  the  26th. 

No.  XI. — Southerly  winds  and  falling  barometer,  increasing  cloudiness  and  higher 
temperature  prevailed  on  the  25th  over  the  Soutnwest.  This  was  followed  by  the 
formation  of  low  No.  XI,  central  on  the  26th,  7.35  a.  m.,  in  Southeast  Kansas,  whence 
it  moved  south-southeast  and  east  over  Missouri  into  the  Ohio  Valley,  and  at  11  p.  m. 
of  the  27th  was  central  in  Central  Pennsylvania.  At  this  time  the  tendency  to  the 
foTpdation  of  a  new  center  in  the  Middle  Atlantic  States  was  very  strong,  as  shown  by 
the  windsj  and  it  is  very  possible  that  the  center  located  for  7.35  a.  m.  of  the  28th  rep- 
resents this  new  depression,  and  that  the  old  one  had  disappeared.  The  depression 
moved  rapidly  northeast  during  the  28th  over  and  beyond  Cape  Breton.  In  its  passage 
eastward  on  the  25th  across  the  State  of  Missouri,  this  storm  was  accompanied  by 
thunder  and  lightning,  and  sometimes  heavy  hail,  as  reported  by  Professor  Nipher,  of . 
the  Missouri  Weather  Service,  at  ten  of  his  stations. 

No.  XII. — ^The  pressure  having  been  high  during  the  27th  over  the  Southwest,  with 
cool  northerly  winds,  it  fell  on  the  28th  along  the  entire  east  slope  of  the  Rocky  Mount- 
ains, and  on  the  afternoon  the  incipient  central  low  pressure  was  in  Western  Texas 
and  Kansas.  By  4.t)5  p.  m.  of  the  29th  this  had  moved  southeastward  into  Eastern  Texas, 
while  an  extensive  area  of  high  barometer  prevailed  over  the  Lake  re^on.  This  de- 
pression moved  slowly  eastward,  and  at  4.35  p.  m.  of  the  30th  a  subsidiary  center  was 
apparent  in  Southern  Georgia,  while  the  mam  depression  was  over  Tennessee.  This 
subsidiary  center  rapidly  grew  in  importance,  as  is  usual  on  the  east  slope  of  both  the 
Appallachian  and  the  Rocky  Mountain  chains.  At  7. 35  a.  m.  of  the  31st'  it  was  in  EUistem 
North  Carolina,  while  the  original  center  seemed  to  still  remain  in  Tennessee.  Du^ng  the 
rest  of  the  Slst  the  original  center  disappeared,  and  the  new  one  on  the  coast  of  North 
Carolina  was  attended  by  increasing  winds,  which,  aftiong  other  disasters,  wrecked  the 
steamer  Metropolis.    The  northeast  gale  of  the  31st  caused  very  high  tides  on  the 
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Middle  Atlantic  coast,  from  some  points  of  -^hicb  the  following  reports  have  been  re- 
ceived :  Coney  Island  and  Rockaway,  Long  Island,  tide  20  feet  ni^h,  wooden  bnildings 
swept  away.  Gieenport,  Long  Island,  vioTent  gale  and  very  high  tide,  much  damage 
to  shipping.  At  Plumb  Island,  Long  Island  Sound,  the  schooner  Ella  Haynes  was 
wrecked.  Long  Branch,  N.  J.,  many  houses  damaged  and  portions  of  the  New  Jersey 
Central  Railroad  washed  away.  Near  Boston,  Mass.,  the  average  snow-fall  was  18 
inches,  with  drifts  of  10  feet  deep.  The  monthly  journal  just  received  from  Cape  Look- 
out while  this  review  was  abou^  going  to  press,  shows  that  during  the  31st  the  barom- 
eter remained  vibrating  between  29.45  ana  29.49  during  the  whole  day,  from  7  a.  m.  to 
4  p.  m.,  while  the  hurricane  moderated  in  severity  from  its  extreme  velocity  of  120 
miles  per  hour  at  2.20  a.  m.,  and  veered  from  ESE.  to  8.  and  8W.,  with  a  tremendous  sea. 
The  following  order,  issued  to  the  signal  offices  in  principal  cities,  explains  itself: 

"Washington,  D.  C.,jPc&niary  5, 1878. 

<< Sergeant:  By  direction  of  the  Chief  Signal  Officer,  the  Signal  Service  station  at 
the  wreck  of  the  Metropolis  will  be  called  in  at  noon  to-morrow  ^Wednesday,  Febru- 
ary 6, 1878),  the  men  on  duty  rejoining  their  proper  stations  at  Kitty  hawk  and  Cape 
Henry.  This  station  was  established  as  follows :  A  mounted  messenger  from  near  the 
wreck  of  the  Metropolis^  leaving  there  about  noon,  reached  Kittyhawk  signal  station, 
distant  about  twenty  miles,  at  6.55  p.  m.,  January  31.  The  corporal  in  charge,  mount- 
ing his  assistant,  Private  William  Davis,  on  the  messenger's  horse,  ordered  nim,  fully 
equipx>ed,  to  the  wreck,  at  the  same  time  reporting  wreck  and  facts  to  this  office.  The 
facts  were  at  once  communicated  to  the  Life-Saving  Service  and  naval  authorities,  the 
wrecking  companies,  Seaman's  Aid  Association,  and  others  at  Norfolk,  and  to  the  higher 
authorities  at  Washington.  Active  measures  and  assistance  were  taken  at  both  cities. 
Pri\'^te  Davis,  leaving  Kittyhawk  within  fifteen  minutes  after  the  arrival  of  the  mes- 
senger, going  on  horseback  twenty  miles  to  one  of  the  worst  sea-beaches  of  the  coast, 
in  a  dark  night,  through  a  stoim,  reached  the  wreck  at  3.20  a.  m.,  forwarded  a  report 
to  the  office  at  4  a.  m.,  and  at  5  a.  m.  sent  a  condensed  report  of  the  facts.  By  noon 
a  more  complete  statement,  giving  also  names  of  saved  known  up  to  that  hour,  had 
been  received  and  furnished  to  the  press,  with  many  other  telegrams.  From  the  time 
at  which  Private  Davis  reached  tlie  wreck  he  remaiueu  stei^ly  at  his  station  on 
the  open  beach,  without  shelter,  until  9  o'clock  p.  m.  of  Friday,  a  duty  of  twenty-six 
hours  without  rest,  and  in  which  twenty  miles  had  been  ridden  on  horseback.  On 
Friday  night  assistance,  with  extra  instruments,  &c.,  which  had  been  ordered  from 
Cape  Henrv,  reached  the  wreck  station.  Cape  Henry  station  being  in  turn  reinforced 
from  Norfolk,  aU  of  these  stations,  as  well  as  Kittyhawk,  were  open  all  night  the  night 
of  the  wreck,  the  ensuing  day,  and  until  all  the  survivors  had  left  the  wreck  on  Friaav 
night.  It  was  by  the  agency  of  these  stations  that  all  telegraphic  information  whicn 
appeared  in  the  journals  throughout  the  country  reached  the  press,  and  that  by  which 
the  action  of  the  authorities  was  guided.  The  station  has  since  been  maintained  to 
aid  the  friends  of  the  lost  and  others  interested.  The  highest  wind-velocity  of  the  Me- 
tropolis storm  was,  at  Cape  Henry,  60  miles ;  at  Kittyhawk,  39  miles ;  and  at  Cape  Hat- 
teras,  50  miles  per  hour.  The  Cautionary  Signal  had  been  displayed  at  Cape  May  13 
hours  in  advance,  and  at  Norfolk  19^  hours  in  advance,  before  the  wind  attained  a  ve- 
locity of  25  miles  per  hour. 

"C.  E.  KILBOURNE, 
"First  Lieutenant  Seoond  Artillery ^  Acting  Signal  Officer  and  Assistant," 

The  Chief  Signal  Officer  thereupon  issued  the  following  commendatory  order : 

''The  Chief  Signal  Officer  commends  the  prompt  and  zealous  action,  during  the 
'Metropolis  storm,'  of  the  non-commissioned  officers  in  charge,  and  their  assistants,  at 
the  stations  Kittyhawk,  Norfolk,  Cape  Henry,  and  Cape  Hatteras,  of  Privates  T.  B. 
Harrison  and  F.  £.  Seegelken,  sent  respectively  to  reinforce  (!ape  Henry  and  the  Me- 
tropolis wreck  station,  and  especiallv  of  Corporal  A.  T.  Sherwood,  who  notified  this  office 
the  instant  the  report  was  received  by  messenger  from  the  wreck  at  6.50  p.  m.,  January 
31,  and  Private  William  Davis,  Signal  Service,  U.  S.  A.,  who,  under  immediate  direction 
of  Corporal  Sherwood,  starting  on  horseback,  fully  equipped,  within  fifteen  minutes 
after  the  receipt  of  the  notice  of  the  wreck  at  Kittyhawk  station,  rode  through  the 
night  and  storm  twenty  miles  to  the  scene  by  3.20  a.  m.,  opened  station  on  the  signal 
Service  sea-coast  telegraph  line,  and  reported  for  service  at  the  wreck,  sending  a  con- 
densed report  at  4  a.  m.,  and  there  remained  continuously  on  duty  on  the  open  beach, 
keeping  constant  telegraphic  communication  along  the  line  and  with  this  office,  acting 
thus  with  faithful  accuracy  and  intelligence  for  an  uninterrupted  tour  of  duty  of 
twenty-six  hours.  By  this  action  of  the  soldiers  and  stations  named,  all  telegraphic 
Information  fix)m  the  wreck  which  reached  the  superior  authorities  or  appeared  in  the 
press,  and  on  which  steps  for  relief  were  taken,  was  tocured. 

"  For  prompt  and  soldierly  action,  fidelity,  and  good  service.  Private  William  Davis 
is  promoted  to  be  corporal,  Signal  Service  U.  S.  A.,  to  date  from  January  31, 1878." 
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INTERNATIONAL  METEOROLOGY. 

Storms  at  sea, — September27, 1877,  Old  Proyidence  Island,  Caribbean  Sea,  very  destruct- 
ive hurricane.    November  24,  United  States  Naval  Hospital,  Yokohama,  reports  gale  at 
thatplace;  barometer, 29.39;  rain-fall,  1.63 inch.  30th, latitude  19^ N.,longltadel3(P£., 
heavy  NE.  gale.    December  3,  latitude  24°  41'  N. ,  longitude  66°  42'  W.,  heavy  WSW.  gale, 
lasting  20  hours.   6th,  latitude  36°  N. ,  61°  W. ,  brig  Florence  May  reports  "  very  heavy  sea, 
sweeping  everything."    10th,  latitude  36°  W.,  longitude  71°  35' W.,  hurricane,  lasting 
several  hours.    17th,  off  Oahu,  Sandwich  Islands,  heavy  N.  ^ales.    18th,  latitude  30°  S., 
longitude  32°  W.,  severe  squalls  from  NNW.  and  S£.,  in  which  the  brig  Flora  lost  sails^ 
&o. ;  Honolulu.  Sandwich  Islands,  severe  and  destructive  storm  of  three  days'  duration. 
20th,  terrific  gale  off  the  coast  of  Portugal.    5{2d  and  23d,  off  northern  coast  of  Hayti,heavy 
gale  and  seas.    28th,  midnight,  Flonda  Reefs,  SE.,  cyclone.    29th,  latitude  35°  W  N., 
longitude  74°  SO'  W.,  NE.  to  SW.  hurricane,  lasting  15  hours ;  60  miles  S.  of  Cape  Hat- 
teras,  NE .  hurricane,  lasting  10  hours.    31st,  Murray's  Anchorage,  Bermuda,  violent  NE. 
gale;  latitude  38°  19'  N.,  longitude  69°  23' W.,  heavy  NW.  gale.    Januanr  1,  1878, 
latitude  41°  56'  N.,  longitude  &°  15'  W.,  and  latitude  39°  N.,  longitude  40°  W.,  severe 
SSE.  and  S.  gales.    2d,  Uititude  47°  25'  N.,  longitude  47°  15'  W.,  strong  SW.  gale  ; 
Straits  of  Gibraltar,  heavy  E.  gale.    3d,  latitude  45°  53'  N.,  longitude  59°  20*  W., 
heavy  NW.  gale  working  round  to  NE.    4th,  latitude  42°  05'  N.,  longitude  62^^  08'  W., 
strong  N.  gale:  latitude 50° 58'  N.,  40°  39'  W.,hardNW.  gale,  lasting 3 hours;  latitude 
37°  25'  N.,  67°20'  W.,  revolving  hurricane  from  NE.  to  SW. ;  latitnde37°  N.,  longitude  ' 
73°  W.,  SE.  to  NW.  nurricane,  lasting  several  hours.    5th,  latitude  40°  44'  N.,  longi- 
tude 68°  28'  W.,  strong  S.  to  W.  gale ;  latitude  31°  17'  N.,  76°  45'  W.,  heavy    WSW. 
gale ;  Bermuda  Islands^  7  p.  m.,  severe  whirlwind,  accompanied  by  torrents  of  rain ; 
roofis  of  several  houses  in  Hamilton  much  injured.    8th,  latitude  S^  N.,  longitude  7^ 
W. .  severe  W.  and  NW.  gale ;  off  Sable  Island,  N.  gale,  lasting  several  hours.    9th, 
latitude  47°  36'  N.,  longitude  44°  28'  W.,  heavy  N.  gale ;  latitude  31°  50'  N.,  longitude 
74°  54'  W.,  heavy  ESE.  gale;  barometer  29.60;  terrific  gale  off  E.  coast  of  Florida. 
10th,  latitude  37°  44'  N.,  longitude  73°  20'  W.^  noon,  ENE.  gale,  by  3.30  p.  m.,NW.  hurri- 
cane, barometer  29.15;  latitude  38°  N.,  longitude  70°  W..  SE.  to  N.  hurricane,  lasting 
6  hours ;  latitude  33°  30'  N.,  longitude  75°  Jff  W.,  SE.  galej  lasting  13  hours,  then  SW. 
to  NW^  terrific  hurricane,  barometer  29.30;  latitude  37°  20'  N.,  longitude  74°  W., 
heavy  ESE.  to  N.  gale,  "hove  to  4  hours  under  bare  poles";  latitude  35°  20'  N.,  lon- 

fitude  71°  W.,  hurricane  from  S.  to  N.,  lasting  4  hours ;  latitude  34°  03'  N.,  longitude 
5°  W.,  2  a.  m.,  WSW.  almost  hurricane,  barometer  29.40.  11th,  latitude  41°  N., 
lonmtude  67°  20'  W.,  SE.  to  SW.  gale;  latitude  34°  N.,  longitude  69°  W.,  heaw  SE. 
to  SW.  gale,  lasting  3  days.  12th,  latitude  41°  52'  N.,  longitude  63°  42'  W.,  strong 
NW.  gale;  latitude  33°  22'  N.,  longitude  72°  12'  W.,  heavy  SE.  gale,  14  hours;  lati- 
tude fe°  47'  N.,  longitude  71°  30'  W.,  heavy  SE.  and  SW.  gale.  f3th,  latitude  40°  38' 
N.,  longitude  68°  55?  W.,  strong  WNW.  gale.    14th,  latitude  55°  05'  N.,  longitude  15° 


51'  W.,  heavy  W.  gale.  16th,  Fortune  Island,  Bahamas,  severe  N.  and  NNW.  gale, 
lasting  from  16th  to  19th  ;  latitude  33°  57'  N.,  longitude  61°  36'  W.,  tremendous  NW. 
hurricane.  18th,  latitude  48°  15'  N.,  longitude  43°  40'  W.,  strong  W.  gale,  hard  squalls 
with  hail ;  latitude  49°  59'  N.,  longitude  41^  28'  W.,  hard  W.  gale.  19th,  latitude  45° 
27'  N.,  longitude  47°  37'  W.,  and  latitude  48°  12'  N.,  longitude  44°  15'  W.,  WNW.  gales. 
20th,  latitude  46^  07'  N.^  longitude  50°  15'  W.,  strong  NW.  winds,  with  hard  hail 
squalls.  22d,  latitude  51°  01'  N.,  longitude  19°  59'  W.,  strong  WNW.  gale.  23d,  lati- 
tude 40°  09'  N,,  longitude  70°  W  W.,  heavy  NW.  gale,  barometer  30.65,  terrific  sea; 
latitude  50°  48'  N.,  longitude  21°  47'  W.,  strong  WNW.  gale.  24th,  latitude  40°  06' 
N.,  longitude  72°  19'  W.,  heavy  NW.  gale,  with  snow;  latitude  40°  35'  N.,  longitude 
726  33'  W.,  hard  W.  to  WSW.  gale.  25th,  latitude  41°  31'  N.,  longitude  65°  34'  W., 
heavy  WNW.  gale  and  snow.  31st,  latitude  40°  20'  N.,  longitude  72°  40'  W.,  furious 
£.  gale,  with  heavy  snow,  lasting  12  hours ;  latitude  40^  N.,  longitude  64°  W.,  heavy 
NE.  gale,  with  heavy  snow,  lasting  24  hours. 

TEMPERATURE  OF  THE  AIR. 

In  general, — ^The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the 
isotherms  on  Chart  x7o.  II.  The  table  of  comparative  temperatures,  in  the  left-hand 
comer  of  same  chart,  shows  the  temperature  of  the  month  to  have  been  unusually  high 
in  the  Upper  Mississippi  and  Unper  Missouri  Valleys  and  Minnesota,  considerably  above 
normal  m  the  Lower  Missouri  Valley  and  Lake  region,  and  about  normal  along  the  At- 
lantic, Gulf,  and  Pacific  coasts. 

Monthly  mean  temperatures  at  special  paints  have  been  as  follows:  Bismarck,  17°.5; 
Breckenridge,  14°.7;  Pembina,  11°.2;  Mount  Washington,  5°.7;  Pike's  Peak,  1°.4. 

Maximum  and  minimum  temperatures, — Maximum  temperatures,  at  Signal  Service  and 
volunteer  stations,  above  70°  are  reported  as  follows :  88°  at  Key  West ;  82°  at  Hous- 
ton, Fla. ;  77°  at  Brownsville ;  76°  at  Castroville,  Brackettsville,  and  Eagle  Pass ;  75° 
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at  Baton  Ronge  Barracks,  La.,  and  San  Antonio ;  74^  at  Jaokaonyille,  Savannah,  and 
Fort  Concho,  Texas. 

MUtimum  temperaiureSf  at  Signal  Service  and  volunteer  stations,  were  — 20^  at  Straf- 
ford, Vt. :  —21°  at  Breokenndge;  — 22<^  at  Sidney  Barracks;  —23P  at  Plattsmouth, 
N.  v.,  and  Neilsville,  Wis. ;  — 240  at  Fort  Garland,  Cal. ;  —250  at  Port  Pembina,  Dak., 
and  Lunenberg,  Vt. ;  — 26^  at  Pembina,  Dak.,  and  Madison  Barracks,  N.  Y. ;  — 27^  at 
Mechanics  Falls,  Me. ;  — 28°  at  Newport,  Vt. ;  —29°  at  West  Waterville,  Me. ;  —  30o 
at  Dumbarton  and  Auburn,  N.  H. ;  — 32^  at  Fort  Sanders,  Wyo.  Ter:  — 34°  at  Fort 
Fred  Steele,  Wyo.  Ter. ;  — 35°  at  Mount  Washington ;  —36°  at  Orono,  Me. ;  —38°  at 
Woodstock,  Vt. 

Range*  of  temperature, — Large  monthly  and  diurnal  ranges  have  been  respectively 
as  follows:  Visalia,  monthly,  46°,  daily,  25^;  Cheyenne,  ^o  and  &(P;  North  Platte, 
63^  and  41° ;  Fort  Griffin,  58°  and  44° ;  Fort  McKavett,  61°  and  62° ;  San  Antonio,  52°, 
330 ;  Pembina,  650  32°;  La  Crosse,  5.3o,  34° ;  Mil waukee,  58o,  27° ;  Cleveland,  51o,  32° ; 
Pittsburgh,  58^,  33°;  Vicksburg,  47°,  24°;  Savannah,  48^,  27°;  Washington,  60^, 
28° ;  Burlington  and  Mount  Wadiington,  68°  and  44^ ;  Winnemnoca,  62^  and  4dP. 

Small  monthly  and  diurnal  ranges  have  been  as  follows :  San  Francisco,  23^  and  12^ ; 
Pike's  Peak,  35°  and  27° ;  Leavenworth  and  Denison,  50°  and  24P ;  Galveston,  35°  and 
229  ;  Davenport  and  Saint  Louis,  49°  and  229 ;  Grand  Haven,  36°  and  21° ;  Erie,  45° 
and  220 :  Key  West,  28°  and  16° ;  Charleston,  2&°  and  21© ;  Cape  Henry,  38°  and  22° ; 
Portland,  54°  and  '&29. 

Frosts  were  reported  as  follows :  California,  1st,  2d,  3d,  4th,  5th,  6th,  12th,  13th,  18th. 
19th,  20th,  23d,  and  30th.  Nevada,  1st,  2d,  3d,  4th,  5th,  6th,  11th,  12th,  15th,  18th,  and 
26th.  Colorado,  nearly  every  day ;  at  Pike's  Peak,  on  the  3d ;  the  first  decade  was  the 
coldest  in  the  history  of  the  Pike's  Peak  station.  Kansas,  1st,  4th,  5th,  6th,  7th,  8ib, 
10th,  13th,  14th,  15th,  23d,  25th,  and  28th.  Indian  Territory,  1st,  2d,  3d,  4th,  5th,  6th, 
7th,  8th,  14th,  15th,  16th,  17th,  22d,  and  23d.  Texas,  1st,  2d,  4th,  5th,  11th,  14th,  15th, 
2l8t,  22d,  23d,  and  24th ;  Galveston,  14th,  22d,  23d,  and  24th.  Cairo,  1st.  Norfolk, 
17th.    Indianola  and  Key  West,  none. 

Ice  formed  on  several  nights  as  follows :  2d,  at  Visalia;  3d,  i  inch  thick  on  the  Bay 
of  Oakland,  Cal. ;  3d  and  4th,  at  Sacramento ;  5th,  at  Vicksburg ;  6th,  7th,  and  16th, 
Saint  Mark's ;  5th  and  6th,  Mobile:  4th,  Keokuk  and  Escanaba ;  5th,  Alpena ;  12th, 
Indianapolis ;  7th,  Knoxville ;  1st,  Logansport ;  6th  and  7th,  Tybee  Island ;  2d,  Sandy 
Hook. 

PRECIPITATION. 

In  general. — ^The  general  distribution  of  rain  and  melted  snow  for  the  month  is  shown 
in  Chart  No.  III.  By  reference  to  the  table  in  the  lower  lefVhand  comer  of  this  chart 
it  will  be  seen  that  the  amount  of  precipitation  has  been  considerably  above  the  nor- 
mal in  the  Atlantic  Coast  States  and  California,  and  about  normal  in  the  East  Gulf 
States  and  Oregon,  while  a  considerable  deficiency  occurs  in  the  interior  of  the  coun- 
try; areas  of  no  precipitation  are  shown  on  the  chart  in  Northern  Missouri  and  South- 
em  Iowa,  in  Western  Nebraska,  and  in  Dakota  and  Montana. 

Special  heavy  rains,— Qd,  Fort  Barrancas,  Florida,  2.50  inches.  7th,  Santa  Craz,  Cal., 
1.83  inches;  Brownsville,  Tex.  (6th  and  7th),  3.26  inches.  8th,  Santa  Cmz,  Cal.,  1.46 
inches.  9th,  Mendon,  Mass.,  2.02  inches ;  Jacksonville,  Fla.  (8th  and  9th),  2.04  inches ; 
Mayport,  Fla.  (8th  and  9th),  3.72;  Saint  Marv's  Ga.  (8th  and  9th),  2.20  inches ;  Dav- 
tona,  Fla.,  4.00.  10th,  Smithville,  N.  C.  (9th  and  10th),  3.20  inches ;  Charleston,  S.  C. 
(9th  and  10th),  2.85 inches;  Wilmington,  N.  C.  (9th  and  10th),  3.19  inches;  Auburn, 
N.  H.,  .3.12  inches;  Lenoir,  N.  C.  (8th  to  10th),  3.00  inches;  Gfoldsborough,  N.  C.  (9th 
and  10th),  2.00  inches;  Cape  Heniy,  Va.,  2.18  inches;  Key  West,  Fla.  (9th  and  10th), 
3.01  inches.  11th,  Rochester,  N.  i .  (10th  and  11th),  3.62  inches ;  New  London,  Conn. 
(10th  and  11th),  2.00  inches;  Boston,  Mass.  (10th  and  11th),  2.67  inches;  Waltham, 
Mass.,  4.20  inches ;  New  Haven,  Conn.  (10th  and  11th),  2.53  inches ;  Thatcher's  Island, 
Mass.  (10th  and  11th),  2.20  inches.  12th,  Fort  Sill,  Indian  Territory.  1.68  inches.  14th. 
Mystic,  Conn.,  1.80  inches.  16th,  Sacramento,  Cal.  (15th  and  16tn),  3.91  inches;  Red 
Bluff,  Cal.  (14th  to  16th\  9.12  inches;  Los  Angeles,  Cal.  (14th  to  16th),  2.14  inches. 
18th,  Corsicana,  Tex.,  1.85.  19th,  New  Orleans,  La.,  1.80  inches;  Galveston,  Tex. 
(18th  and  19th),  1.65  inches.  22d,  Sacramento,  Cal.,  1.34  inches  in  six  hours;  Red 
Bluflf,  Cal.  (2l8t  and  22d),  2.98  inches.  24tli,  Daytona,  Fla.,  3.00  inches;  Ran  Fran- 
cisco, Cal.,  1.60  inches ;  Red  Bluff,  Cal.,  1.81  inches.  25th,  Santa  Cmz,  Cal.,  2.30  in- 
ches. 27th,  Lebanon,  Mo.  (26th  and  27th),  2.37  inches;  Red  Bluff,  Cal.,  2.92  inches. 
29th,  Fort  Barrancas,  Florida  (29th  and  30th),  2.40  inches;  Baton  Rouge  Barracka. 
Louisiana,  1.55  inches  in  two  hours.  30th,  Montgomery,  Ala.,  1.91  inches;  Baj'tona 
Fla.,  3.30  inches.  31st,  Charleston,  S.  C.  (30th  and  3lBt),  3.08  inches;  Wilmington,  N. 
C,  2.51  inches;  Cape  May,  N,  J.,  2.09  inches. 

Large  monthly  rainfalls,-^At  Red  Bluff,  Cal.,  20.71  inches;  Santa  Craz,  Cal.,  12.06 
inches ;  San  Francisco,  Cal.,  11.97  inches ;  White  Plains,  N.  T.,  11.10  inches ;  Olympia, 
Wash.,  9.82  inches;  Cape  Hatteras,  N.  C,  9.43  inches;  Waltham,  Mass.,  9.43  inches; 
Sacramento,  Cal.,  9.%  inches;  Okahumpka,  Fla.,  9.2b  inches;  Cape  Lookout,  N.  C., 
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9.20  inches;  Point  Pleasant,  La.,  8.71  inches;  Rosebnrg,  Cal.,  8.70  inches;  Monnt 
Wasliington,  N.  H.,  8.54  inches:  Anburn.  N.  K.,  8.30  inches;  Rochester,  N.  Y.,  8.U5 
inches;  Fall  River,  Mass.,  7.80  inches;  Daytoua,  Fla.,  7.63  inches;  Somerset,  Mass., 
7.60  inches;  Boston.  Mass.,  7.60  inches;  Trenton,  N.  J.,  7.55  inches;  Wilmington,  X. 
C,  7.52  inches;  Mill  Village,  N.  H.,  7.11  inches;  Newport,  R.  I.,  7.06  inches;  Bast- 
port.  Me.,  7.05  inches. 

Small  monthly  rainfalU. — ^At  Bismarck,  Dak.,  North  Platte,  and  Sidney  Barracks, 
Nebr.,  Ames,  Iowa,  Fort  Keogh,  Mont.,  Grant  City  and  Union ville,  Mo^  none;  Colo- 
rado Springs,  Colo.,  0.02  inches:  Fort  McPherson,  Nebr.,  and  Fort  Griffin,  Tex.,  0.04 
inches;  Fort  Pembina,  Dak.,  Hopkins,  Mo.,  Concho,  and  McKavett,  Tex.,  0.05  inches; 
Phosnix  and  Florence,  Ariz.^  and  Breckenridge,  Minn.,  0.06  inches ;  Cheyenne,  Wyo., 
0.08  inches;  Denver,  Colo.,  and  Olivet,  Dak.,  0.10  inches;  Norfolk,  Nebr.,  Pembina^ 
Dak.,  and  Fort  Sanders,  Wyo..  0.12  inches. 

Floods  and  high  tidee, — 11th,  treshets  alone  the  Stannton  and  Roanoke  Rivers ;  bridges 
carried  away.  California,  16th,  Los  Angeles  and  Red  Bluff,  railroad  bridges  washed 
away  and  much  damage  done  throughout  the  country.  At  San  Buenaventura,  Santa 
Barbara,  and  More's  Landing,  wharves  were  carried  away.  Santa  Cruz,  Cal.,  ^th, 
San  Lovenza  River  rose  five  feet^  surf  higher  than  for  six  years ;  a  heavj  west  sea- 
swell  occurred  aloua  the  California  coast.  31st,  high  tides  along  the  Atlantic  seaboard, 
doing  considerable  damage  on  the  New  Jersey  and  I^ng  Island  coasts.  Sandusky,  Ohio, 
water  in  bay  rose  three  feet  during  high  northeast  winds ;  at  Kelly's  Island,  the  water 
rose  higher  than  for  eleven  years,  the  bank  protection  being  badly  washed  away. 

Hail, — 3d,  McPherson  Barracks,  Ga.  4th,  Accotink,  Va.  8th,  Fort  Gibson,  lad.  T. 
9th,  Rupert,  Pa.  10th,  Detroit,  Mich.  13th,  Fort  Wayne,  Mich.  14th,  Cornish,  Me. 
22d,  Sacramento,  Cal.  25th,  Colorado  Springs,  Col. ;  Guttenburg,  Iowa ;  Neosho,  Mo. 
26th,  Fort  Gibson,  Ind.  T. ;  Lawrence,  Kans. ;  Great  Bend,  Kans. ;  Comisb,  Me. ;  Stan- 
dish,  Me. ;  Springfield,  Mo. ;  Cincinnati,  Ohio :  Hillsboro',  Ohio.  30th,  Yevay,  Ind. ; 
Asheville,  N.  C. ;  Red  Bluff,  Cal.  31st,  Willet's  Point,  N.  J. ;  Sandy  Springs,  Md. ;  Free- 
hold, N.  J.  J  Linden,  N.  J. :  White  Plains,  N.  Y. ;  Flushing,  N.  Y. ;  Westchester,  Pa.  ; 
Philadelphia,  Pa. ;  Accotink,  Ya. 

Sleet, — 1st, Rochester;  Cresco,  Iowa;  Chicago.  2d, Rochester;  Cresco,Iowa,  3d, 
Corsicana  and  Fredericksburg,  Tex.  4tb,West  Point,  N.  Y.;  Fayette,  Missj  Spring- 
field, Mass. ;  Wood's  HoU.  6th,  Galveston.  7th,  Jacksbony,  I^redericksburg,  Tex.  8th, 
Fort  Gibson ;  McPherson  Barracks,  Ga. ;  Augusta :  Fort  Sill.  9th,^Davenport ;  Detroit  ; 
Pembina;  Guttenburg, Iowa ;  Cleveland;  Westchester, Pa.:  Baltimore.  10th, Detroit; 
Indianapolis;  Louisville;  Fort  Preble, Me.;  Burlington,  Vt. ;  Mount  Washington; 
Winnemuoca,  11th,  Erie;  Fort  Preble,  Me. ;  West  Waterville, Me. ;  Monnt  Washing- 
ton. 13th,  Saint  Louis;  Cleveland, Tenn.  14th,  Toledo;  Rochester;  Fort  Preble,  Me. ; 
Bangor,  Me.  17th,  Camp  Douglas,  Utah.  18th,  Camp  Douglas,  Utah;  Galveston.  20th, 
Milwaukee.  22d,  Madison  Barracks,  N.  Y. ;  Detroit.  23a,  New  Bedford,  Mass.  25th, 
Fort  Preble,  Me.  26th,Sandiiskv;  Fort  Preble,  Me. ;  Madison  Barracks,  N.  Y.;  Al- 
bany. 27th, Oswego;  Fort  Preble, Me.  28th, Oswego;  Indianapolis.  29th, Leaven- 
worth; Keokuk.  30th, Spartanburg, S.  C:  Indianapolis;  Louisville;  Macon, Ga; 
New  Hannouy,  Ind. ;  Yevay,  Ind. ;  Statesvilf e,  N.  C. ;  Mount  Auburn,  Ohio.  31st,  Mor- 
gantown;  Louisville;  New  Bedford, Mass.;  Baltimore;  Wood's Holl. 

Depth  of  snow  at  close  of  month, — In  New  England,  from  1  to  36  inches:  in  the  Middle 
Atlantic  States,  1.5  to  18|  in  the  Upper  Lakes,  0.5  to  11 ;  in  the  Lower  Lakes,  7  to  18; 
in  Tennessee  and  the  Ohio  Yalley,  2  to  8;  in  Kansas,  0.25  to  4.5;  in  Nebraska,  1.5  to  3; 
in  Missouri,  1  to  2;  in  Minnesota,  0.5  to  6;  at  Pike's  Peak,  Colo.,  12;  at  Salt  Lake  City, 
a  trace;  at  Yankton,  1. 

Hainy  days, — ^The  number  of  days  on  which  rain  or  snow  has  fallen  averages  as  fol; 
« lows:  New  England,  7  to  20;  Middle  Atlantic  States,  5  to  22;  South  Atlantic  States,  2 
to  12;  East  Gulf  States,  3  to  17;  West  Gulf  States,  4  to  11 ;  Lower  Lake  region,  12  to  25; 
Upper  Lake  region,  9  to  18;  Upper  Mississippi  Yalley,  2  to  15;  Lower  Missouri  Yalley, 
0  to  10;  Tennessee  and  the  Ohio  Yalley,  7  to  21;  Northwest,  0  to  6;  Rocky  Mountain 
region,  0  to  7 ;  California,  7  to  23. 

Cloudy  days. — The  number  reported  by  the  volunteer  observers  is  as  follows :  New 
England,  7  to  13 ;  Middle  Atlantic  States,  6  to  24 ;  South  Atlantic  States,  3  to  14 ;  East 
GiiTf  States,  5  to  14;  West  Gulf  States,  3  to  11;  Lower  Lake  region,  10  to  23;  Upper 
Lake  region,  9  to  15 ;  Upper  Mississippi  Yalley,  6  to  19 ;  Lower  Missouri  Yalley,  5  to  13 ; 
Tennessee  and  the  Ohio  Valley,  14  to  22;  the  Northwestr3  to  17;  Rocky  Mountain  re- 
gion, 0  to  7 ;  California,  1  to  6. 

Preoipitation  from  a  cloudless  shy, — ^At  Bangor,  Me.,  on  3d. 

RELATIVE  HUMIDITY. 

The  average  percentages  of  relative  humidity  for  the  month  range  about  as  follows: 
New  England,  64  to  81 ;  Middle  Atlantic  States,  62  to  84 ;  South  Atlantic  States,  66  to 
80;  East  Gulf  States,  75  to  80;  West  Gulf  States,  63  to  74;  Lower  Lake  region,  73  to  83; 
Upper  Lake  region,  70  to  86;  Tennessee  and  the  Ohio  Yalley,  66  to  75;  Upper  Missis- 
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sippi  Valley,  66  to  80 ;  Lower  Missouri  Valley,  65  to  84 ;  California  cbast,  61  to  75 ;  Sao- 
ramento  Valley,  74  to  80.  High  stations  report  the  following  monthly  average  percent- 
ages, uncorrected  for  elevation :  Mount  Wa^ngton,84.f;  Pike's  Peak,  61.4 ;  Chej^enno, 
52.1;  Denver,  52.7 ;  Salt  Lake  City,  64.8;  Virginia  City,  62.5;  Boise  City,  66.2;  Winue- 
mucca,  58.0. 

WINDS. 

In  general, — ^The  prevailing  winds,  at  the  Signal  Service  stations,  are  shown  by 
arrows  on  chart  No.  III.  The  prevailing  direction  is  there  seen  to  be  northwest,  ex- 
cept in  the  Ohio  Valley,  Lake  region,  and  west  of  the  Rocky  Mountains,  where  southerly 
or  westerly  winds  predominate. 

Total  mopementB  of  the  air, — ^The  following  are  the  lareest  monthly  movements,  as  re- 
corded at  the  Signal  Service  stations,  viz :  Pike's  Peak,  15.734  miles;  Cape  Lookout, 
13,602  miles;  Sandy  Hook,  13,494  miles;  Thatcher's  Island,  13,0:)8  miles;  Cape  May, 
12,510  miles;  Bamegat,  10,595  miles ;  Cape  Henry,  10,322  miles;  Cape  Hat teras,  10,287 
miles;  Indianola,  10,006 miles;  Sandusky, 9,758  miles;  Eastport, 9,340  miles;  Brecken- 
ridge,  9,290  miles;  Boston, 9,152  miles;  Wood's  HoU,  9,146  miles;  Philadelphia,  9,005 
miles;  Cheyenne,  8,981  miles;  New  York,  8,717  miles.  The  smallest  are:  Visalia,  1,869  , 
miles;  Deadwood,  2,198  miles;  Salt  Lake  City,  2,5^  miles;  Lynchbarg,  2,657  ^miles; 
Augusta, 2,916  miles ;  Eagle  Pass, 2^928  miles;  Boise  City,  3,134  miles;  San  Antonio, 
3,108  miles ;  Bracketterville,  3,010  miles ;  Nashville,  3,249  miles ;  Shreveport,  3,310  miles ;  . 
Springfield, 3,441  miles;  San  Diego,  3,521  miles;  Dubuque, 3,812  miles;  Los  Angeles, 
3,923  miles.  At  Mount  Washington  a  continuous  recoixl  has  not  yet  been  accomplished, 
but  velocities  of  100  miles  and  over  were  recorded  on  nine  days,  and  the  total  monthly 
movement  ^ay  be  estimated  at  about  35,000  miles. 

Special  severe  winds, — ^2d,  Blue  Blanket  Plains,  Dak.,  teniblo  north  "blizzard."*  3d, 
Galveston,  NW., 49  miles.  9th,  Pike's  Peak,  NW., 90  miles;  Denver,  NW., 52  milet*. 
11th,  Thatcher's  Island,  NE.,  70  miles;  Eastport,  E.,  64  miles;  Mount  Washington,  NE.,. 
186  miles.  16th,  Mare  Island,  Cal. ,  SSE.,  45  miles.  22d,  Sandusky,  NW. ,  50  miles.  23d, 
Sandy  Hook,  NW.,  64  miles,  27th,  Red  Bluff,  Cal.,  SE.,  44  miles.  28th,  Mare  Island,  46- 
miles.  31st,  Sandy  Hook,  NE., 76  miles;  Cape  Lookout,  ESE.,  120  miles;  Toledo,  W.,, 
49  miles;  Atlantic  City,  NE.,  64  miles;  Bamegat,  E.,72  miles. 

VERIFICATIONS. 

Indications, — The  published  tri-daily  weather  indications  have  been  carefully  com- 
pared with  the  reports  of  the  succeeding  24  hours,  with  the  following  results:  TIub- 
general  average  percentage  of  verifications  is  83.7,  that  of  omissions  to  predict,  0.3.  The 
percentages  by  districts  are:  New  England,  81 J6;  Middle  Atlantic  States, 84.7;  SoutRt 
Atlantic  States,  8:3.9 ;  East  Gulf  States,  86.4;  West  Gulf  States,  86.5;  Tennessee  Mid 
the  Ohio  Valley,  83.8;  Upper  Mississippi  Valley,  82.0;  Lower  Missouri  Valley ,.82.5; 
Upper  Lake  region,  80.9;  Lower  Lake  region,  84.9.  The  percentages  by  elements  are  :• 
Weather,  88.2 ;  wind,  82. 1 ;  temperature,  &i,  1 ;  barometer,  82. 6.  Out  of  3,720  cases  there • 
were  10  omissions;  132  failures;  124  one-fourth  verified;  545  one-half  verified^  422 
three-fourths  verified;  2,487  wholly  verified. 

Cautionary  signals, — ^There  have  been  received  reports  as  to  the  verification  of  176  of) 
the  **  cautionary"  and  "oft-shore"  signals  that  have  been  display^ed  during  the m«nth.. 
Of  these  111,  or  63  per  cent.,  were  verified  at  the  stations  themselves,  and  about  121,, 
or  69  per  cent. ,  within  100  miles.  Two  of  these  orders  were  a  few  minutes  late.  TTweaty- 
threo  cases  are  reported  in  which  signals  would  have  been  justified  if  ordered, .tfi^ugHi 
in  but  few  cases  did  the  wind  exceed  30  miles. 

NAVIGATION. 

Stages  of  water  in  rivers, — In  the  table  on  chart  No.  Ill  are  given  the  highest  and 
lowest  reailings  on  the  Signal  Service  gauges,  from  which  it  will  be  seen  that  at  no  time 
has  the  danger  line  been  reached  on  any  of  the  rivers  there  mentioned.  The  highest 
waters  in  the  Mississippi  occurred  generally  from  the  1st  to  the  12th,  and  the  lowest 
from  the  12th  to  the  18th;  and  in  tue  Ohio  and  tributaries,  the  highest  from  the  15tli 
to  the  18th.  and  the  lowest  from  the  5th  to  the  13th. 

Ice  in  rivern  is  reported  as  follows:  Floating  ice  in  the  Arkansas  at  Shreveport  on  the 
5th;  Dakota  River,  3l8t,  froze  over — ice  9  inches  thick;  Platte  River  froze  over  on  the 
4th ;  Makoqueta  River,  Iowa,  6th,  frozen  over  first  time  this  season ;  James  River,  Dak.  /  • 
closed  with  ice  4  inches  thick  throughout  the  month.  .The  Missouri  fh)ze  over  on  the 
5th  at  Omaha,  and  has  siuce  remained  closed;  floating  ice  at  Plattsmouth,  1st  to  ;k1, 
and  at  Leavenworth  from  the  5th  to  the  8th.  The  Mississippi  froze  over  at  Saint  Paul 
and  La  Crosse  on  the  4th,  and  navigation  closed;  at  Dubuque, 7th,  ice  gorged;  lOtb, 

"^On  the  Western  pliUns  storms  of  wind,  with  drivixig  snow,  are  popularly  styled  "bliszards." 

35  sia 


546  REPORT   OF  THE   CHIEF   SIGNAL-OFFICER 

broke  up;  12th, ferries  commenced  mnning  again;  23d, main  channel  froze  over;  at 
Davenport  floating  ice  was  reported  on  the  4th  and  5th ;  river  gorged  and  ferries  with- 
drawn on  the  6th;  ice  broke  up  on  the  7th,  and  floating  ice  continued  in  the  river  until 
the  17th;  18th,  channel  clear;  23d  to  25th, floating  ice;  26th,  channel  clear;  2dth  to 
3l8t,  floating  ice ;  at  Keokuk,  floating  ice  from  the  dth  to  17th,  and  23d,  29th,  and  Slst ; 
at  Saint  Louis,  floating  ice  from  7th  to  13th.    The  Monongahela,  Alleghany,  and  Upper 
Ohio  Rivers  froze  over  on  the  7th ;  broke  up  on  the  10th ;  clear  on  the  12th ;  floating 
ice  was  reported  at  Cincinnati  on  the  7th,  and  on  the  8th  navigation  was  nearly  Bus- 
peuded;  on  the  9th,  river  clear;  ice  in  Licki^  River  7  inches  thick.    At  Logansport, 
4th ,  river  frozen  over  1^  inches  thick.   Illinois  River,  6th,  frozen  over  solid.    The  Scuay  l- 
kill  River  frozen  over  on  the  6th,  but  opened  on  the  11th.    Floating  ice  was  reported  in 
the  Delaware,  at  Philadelphia,  7th  to  9th.    The  Connecticut  River,  at  Newbury,  frozen 
over,  8th  to  30th.    The  Shetucket  River  frozen  over,  7th  to  28th — ^floating  ice  iu  the 
Thames,  at  New  London,  on  the  28th.    The  Hudson  was  full  of  floating  ice  on  the  4th, 
and  froze  over  on  the  7th ;  broke  up  from  the  12th  to  the  26th.    Otsego  Lake,  New 
York,  31st,  partly  open.    Lake  Champlain,  30th,  thin  ice,  which  broke  up  on  the  3l8t. 
Wappinger's  Lake  frozen  over  on  the  Ist,  and  again  on  the  28th.    Sebago  Lake,  31st, 
ice  m  lower  bay  16  inches  thick,  upper  bay  and  Take  open.    New  Bedford,  Mass.,  6th, 
harbor  frozen  over;  9th,  ice  breaking  up.    The  James  River  froze  over  at  Richmond 
on  the  7th.    On  the  Lakes  ice  occurred  as  follows :  Marquette  Harbor,  16th,  ice  formed ; 
17th,  frozen  over;  21st,  clear.  Escanaba,  4th  and  10th,  slioreice.   Alpena,  5th,  bay  and 
river  frozen  over  first  time  this  season ;  14th,  clear;  16th,  frozen  over.    On  Lake  Mich- 
igan navigation  continued  unintemipted  throughout  the  month.    Detroit,  31st,  float- 
ing ice  in  the  river.    Toledo,  3d,  6th  to  2l8t,  shore  ice  iu  the  river;  23d,  river  frozen. 
Bufi'alo,  7th,  the  river  frozen  over ;  some  ice  in  harbor. 

TRMPERATURR  OF  WATER. 
f 

In  general. — The  temperatures  of  water,  as  observed  in  rivers  and  harbors,  are  shown 
on  the  chart  No.  III. 

Maximum  and  minimum  tempfraiwes. — ^The  highest  maxima  have  been  70^.4  at  Key 
West;  64°  at  San  Francisco;  G(P  at  Saint  Mark's,  and  59°  at  Jacksonville  and  Galves- 
ton. The  lowest  minima  have  been :  29°  at  Pittsburg ;  29°. 5  at  Portland,  Me.,  and  Nor- 
folk ;  30°  at  New  York,  and  31°  at  Louisville  and  Keokuk.  At  Alpena,  Bufl'alo,  Chi- 
cago, Cleveland,  Escanaba,  La  Crosse,  Martiuette,  Omaha,  Saint  Paul,  Toledo,  and 
Yanliton,  the  observations  have  been  interrupted  by  ice. 

Ranges  of  temperalure, — ^The  least  have  been  3°  at  Grand  Haven  and  New  London; 
4°  at  Wood's  Uoll,  Wilmington,  Duluth ;  and  5°  at  Sandusky,  Kastport.  and  Charles- 
ton. The  largest,  14°  at  Nashville,  12°  at  Augusta,  Galveston,  Mempuis,  San  Fran- 
cisco, and  Nonblk. 

ATMOSPHERIC  ELECTRICITY. 


Thuttfier-stoi'ms  were  of  rare  occurrence.     They  are  reported  as  follows :  12th,  Flor- 


lua; 
nu- 


ritory;  27th,  Illinois,  North  Carolina,  Ohio,  Virginia,  Georjjria;  28th, -South  Caroli 
29tli^  Louisiana,  Mississippi:  30th,  Georgia,  Alabama.  Au  interesting  series  of  thtmti 
der-stt>nTi8  was  reported  by  Professor  Niiuier,  of  the  Missouri  weather  8«»rvice,  as  occur 
:ring  in  Missouri.  (See  the  account  of  low  barometer,  No.  XI. )  At  Visalia,  on  the  16th. 
a  severe  sand  and  rain  stonu,  with  intense  electricity,  occurred,  and  the  telegraph 
line  to  Modeska,  133  miles  north,  was  worked  without  battery. 

Distant  lightning  was  reported  as  follows:  9th,  Georgia;  12tli,  Mississippi;  13th. 
Georgia,  North  Carolina;  16th,  California,  Kansas;  17th,  Kausas;  19th,  MissisAip]^: 
2(rth,  Florida;  21  st,  Virginia ;  2 2d,  Califoiiiia;  26th,  Kansas;  27th,  Georgia,  North 
Carolina. 

Auroras, — Ist,  Massachusetts;  3d,  Ohio;  17th,  Iowa,  Louisiana;  22d,  New  York; 
2M,  Nebraska,  Minnesota,  Iowa,  New  York,  Ohio.  West  Virginia,  New  Jersey,  Penn- 
sylvania, Massachusetts,  Connecticut,  Maine,  Rhode  Island,  Vermont,  Maryland,  Michi- 
gan, New  Hampshire,  Dakota;  24th,  Iowa,  Maine,  Missouri,  Wisccmsin;  25th,  Ne- 
braska ;  30th,  Iowa,  North  Carolina. 

Mag^xetic  phenomena, — ^The  average  diurnal  magnetic  range  in  declinations  isreiiorted 
by  Professor  Hinrichs,  of  Iowa  City,  as  \\  minutes. 


OPTICAL  PHENOIEXA. 


Solar  *<i?o«.— 1st,  2d,  3d,  4th,  5th,  6th,  7th.  8fh,  9th,  10th,  11th,  12th.  13th,  14th,  IStli, 
17th.  leth,  19th,  20th,  2l8t,  22d,  2:W,  24th,  25th,  26th,  27th,  28th,  29th,  30th,  and  31»t. 

Lunar  /iiiZo*.— 5th,  Gth,  7th,  8th,  9th,  10th,  11th.  12th,  13th,  14th,  15th,  16th,  17th, 
18th,  19th,  20th,  2l8t,  22d,  23d,  24th,  25th,  26th,  27th,  and  30th. 
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Miroffe, — Great  Bend,  Kans.,  14th,  17th;  New  Bedford,  Mass..  17th,  29th;  Moor- 
head,  Minn.,  2d,  21st,  28th;  Genoa,  Nebr..  14th,  15th;  Galveston,  4th;  SmithTille,  N.  C, 
7th;  Savannah,  16th;  Tybee  Island,  5th,  6th,  11th,  12th;  New  London,  1st,  2d,  3d, 
8th,  Kith,  24th,  30th.  At  Key  West,  Fla.,  on  the  12th,  an  optical  phenomenon  oc- 
enrred,  caused  by  the  snn's  rays  falling  obliqaely  upon  a  stratum  of  condensed  vapor 
resting  upon  the  surface  of  the  ocean,  the  temperature  of  the  water  being  about  15^ 
below  that  of  the  air ;  the  surface  of  the  sea  appeared  raised  to  the  upper  surface  of 
this  stratum,  the  vessels  in  the  harbor  seeming  to  sink,  their  hulls  gradually  disappear- 
ing, while  their  masts  and  rigging  stood  out  in  bold  relief. 

MISCELLANEOUS  PHENOltfENA. 

Botanical, — Okahumpka,  Fla.,  5th,  roses  blooming;  Monticello,  Iowa,  Ist,  pansies 
bloominc;  Independence,  Kans.,  wheat  growing  rapidly  since  the  15th;  Great  Bend, 
Kans.,  3i8t,  wheat  looking  fine;  Kinsley,  Kans.,  wheat  Rowing  throughout  month; 
Owing  Mills,  Md.,  lilacs  budding;  Fayette,  Miss.,  8th,  daisies  blooming;  20th,  daifodils 
in  bloom;  30th,  peach  and  plum  trees  blooming;  Kensico,  N.  Y.,  28th,  transplanting 
seedlings;  Ringgold,  Ohio,  31st,  wheat  very  green;  McMinnville,  Tenn.,  violets  bloom 
ing  all  winter ;  18th,  hyacinths  in  bloom ;  Clarksville,  Tex,,  3l8t,  wheat  looks  well,  some 
cotton  yet  unpicked;  Visalia,  Cal.,3l8t,  grain  and  grass  growing  luxuriantly,  almond 
trees  in  bloom;  Nashville,  29th,  lilac  buds  swelling,  sap  rising  in  rose  bushes;  Louisi- 
ana, Mo.,  28th,  fruit  buds  of  apples,  peach,  and  apncots  were  pronounced  safe  and  very 
abundant.  The  volunteer  observer  at  Brookhaven.  Miss.,  reports  the  following  botan- 
ical notes :  18th,  hyacinths  in  bloom ;  20th,  strawoerries  in  bloom ;  25th,  narcissus  in 
bloom;  26th,  pansies  in  bloom  and  spiraea  budding;  27th.  jonquils  in  bloom,  woodbine 
leafing  and  lilac  budding ;  28th,  dogwood  and  peach  buds  swelling.  Communication 
from  Mr.  A.  Story,  Salem,  Mass.,  states  that  in  that  portion  of  the  State  nothing  is 
more  common  than  to  find  dandelions  in  bloom  in  mild  winter  weather,  and  the  trail- 
ing arbutus  was  possibly  in  bloom  in  December,  but  that  apple,  rose,  cherry,  and  lilac 
were  not  in  bloom  out  of  doors  in  Fitchburg  during  December,  as  is  stated  in  the 
weather  review  for  that  month. 

Birds, — Blackbirds  were  seen  at  Judsonia,  Ark.,  28th.  BluebirdSj  Southlngton,  Conn., 
12th,  20th  to  28tli;  Baxter  Springs,  Kans.,  17th,  18th.  Geese  flying  north.  Carbon- 
dale,  111.,  5th;  Fort  Madison,  Iowa,  16th;  Baxter  Springs,  Kans.,  27th;  Emerson, 
Nebr.,  31st;  Urbana,  Ohio,  17th,  18th;  flying  west,  Carbondale,  111.,  30th:  Fort  Madi- 
son. Iowa,  22d;  flying  northwest.  Visalia,  Cal.,  10th;  flying  south,  Creswell,  Kans., 
30th;  Boise  City  Idaho,  28th;  Vineland,  N.  J.,  19th;  Bellefontaine,  Ohio,  18th;  seen 
at  Omaha,  Nebr.,  18th;  Clear  Creek,  Nebr.,  numerous  throughout  the  month;  Com- 
ing, Mo.,  every  day  throughout  the  month.  CrotcSj  Judsonia,  Ark.,  8th  ;  Pike's  Peak, 
on  summit,  6th;  Blue  jays,  Judsoniaj,  Ark.,  17th;  Monticello,  Iowa,  30th;  Palermo,  N. 


Y.,  22d;  Westerville,  Ohio,  20th.    Ducks,  Judsonia.  Ark,  25th;  Creswell,  Kans.,  fly- 
ig  east,  14th;  south,  28th;  Boise  City,  Idaho,  28th,  numerous.     Snowbirds,  Monti- 
cello, Iowa,  27th.    Bobolinks,  West4»rville,  Ohio,  20th.    Meadow  larks,  first  heard,  Saint 


Meinrml,  Ind.,  28th;  Monticello,  Iowa,  22d;  Somerset,  Mass.,  13th.  Prairie  chickens, 
Monticello,  Iowa,  10th;  flying  south  in  large  flocks,  22d  and  26th.  Mocking-birds, 
Baxter  Springs,  Kans.,  17th.  Robins,  Somerset,  Mass.,  13th;  New  Bedfonl,  Mass.,  13th. 
Sparrows,  Somerset,  Mass.,  13th  >  New  Bedford,  Mass.,  13th.  Sea-gulls,  Cincinnati, 
27th,  first  appearance  this  season. 

Insects— Bees.— Faxette,  Miss.,  4th ;  Martinsville,  HI.,  11th  to  13th,  18th,  22d  to  26th; 
Milford,  Ind.,  18th,  19tli,  20th.  fVo<3i»— Piping,  Milt<m,  Fla.,  .5th ;  Sedgwick  Kans.,  27th. 
iftt/te»-/i6«— Fayette,  Miss.,  26rh.     Cate?yt7/ar«— Palermo,  20th;  Cleveland,  Ohio,  19th. 

Polar  bands. — 3d,  Indiana,  Virginia;  5th,  Indiana;  6th,  Indiana;  7tlj,  Mississippi, 
South  Carolina;  8th,  Nebraska,  New  Hampshire,  New  Jersey,  Virginia;  10th,  New 
Hampshire;  12th  Virginia;  15tn,  New  Jersey;  17th,  Indiana,  Iowa;  18th,  Indiana, 
Virginia;  19th,  Dakota,  Indiana;  2l8t,  Nebraska;  23d,  Indiana;  24th,  Iowa;  25th, 
Virginia;  27th,  Virginia;  29th,  Indiana. 

Sunsets, — The  eharacteristics  of  the  sky  as  indicative  of  fair  or  foul  weather  for  the 
succee<liug  twenty-four  hours  have  been  observed  at  all  Signal  Service  stations.  Re- 
jiorts  101  stations  show  3,128  observations  to  have  been  taken ;  of  these  58  were 
reported  doubtful ;  2,508  cases,  or  80.1  per  cent.,  were  followed  by  the  expected  weather, 
and  620  were  not. 

Prairie  fires,— UtM,  3d,  4th,  5th,  7th,  8th,  9th,  lOtb,  11th,  12th,  13th,  21st,  22d,  23d, 
24th,  25th,  27th,  28th,  29th,  30th,  31st. 

Meteors,— 1st,  Southingron,  Conn.,  Woodstock,  M(l,  Rowe,  Mass.;  2d,  Woodstock, 
Md.,  Flushing,  N.  Y.;  3d,  Woodstock,  Md.,  Wappinge^s,  Falls,  N.  Y.:  4th, 


24th,  Sedgwick,  Kans.,  Woodstock,  Marj'land,  Rowe,  Mass.,  Atco,  N.  J. ;  27tli^  l)iiv<-n- 
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?ort,  Saint  Mary's  Home,  Ind. ;  28th,  Hennepin,  111.,  Woodstock,  Md. ;  3lBt,  Yankton, 
)ak. ;  24th,  Corsicana,  at  7  h.  6  or  10  min.,  a  large  meteor  appeared  southeast  3(H  of 
zenith,  moved  west,  and  exploded  at  an  elevation  of  about  30^  like  an  ordinary 
rocket :  color,  greenish  blue,  and  very  brilliant;  vapor  cloud  floated  west. 

Eartnqaakes. — Yokohama,  Japan,  reported  by  J.  W.  Cole*,  U.  S.  N.,  United  States 
Naval  Hospital,  Yokohama,  Japan,  November  ^,  3.50  p.  m.,  severe  shock  of  earth- 
quake, lasting  5  seconds;  10.20  p.  m.,  slight  shock;  24th,  12.55  p.  m.,  slight  earth- 
quake; 27th,  11.18  p.  m.,  slight  earthquake ;  30th,  3.20  p.  ui.,  smart  shock  of  earth- 
quake, lasting  20  seconds ;  January  2,  Louisa  and  Hanover  Counties,  Virginia,  about 
7  p.  m.,  slight  shock,  accompanied  by  roaring  sound;  8th,  Cairo,  III.,  10.30  p.  m., 
two  slight  shocks. 

Zodiacal  %ft«.— Southington,  Conn.,  Ist,  3d,  6th,  71h,  23d,  24th,  25tii,  28th,  29th: 
Monticello,  Iowa,  23d;  Saint  Mar>-'s  Home,  Ind.,  3d,  5th,  6th,  7th,  23d,  24th,  29th: 
Great  Bend,  Kans.",  3d;  Orono,  Me.,  29th,  30th;  Somerset,  Mass.,  Ist,  3d,  5th,  6th,  23d, 
24th,  25th,  26th,  28th,  29th;  Rowe,  Mass.,  29th;  Cambridge,  Mass.,  1st,  3d,  5th,  7t.h, 
2:W  to  26th,  28th  to  30th;  Clear  Creek,  Nebr.,  3d,  5th,  20tb,  22d,  2;M ;  Freehold,  N.  J., 
23<1,  28th :  Atco,  N.  J.,  26th,  28th,  29th ;  Waterburg,  N.  Y.,  24th,  29th;  Tybee  Island, 
2l8t  to  23d,  28th;  Newbury.  Vt.,  3d,  28th,  29th,  30th. 

SOLAR  PHENOMENA. 

Sun  spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  of 
the  sun,  have  been  kindly  communicated  by  Rear- Admiral  John  Rodgers,  U.  8.  N., 
Superintendent  of  the  Naval  Observatory :  None  visible  on  the  2d,  3d,  4th,  5th,  6th, 
7th,  8th,  11th,  12th,  15th,  16th,  18th,  19th,  29th,  30th ;  on  the  22d,  one  group  and  six 
spots,  both  new ;  2:M,  the  same;  24th,  one  grou^)  and  twelve  spots,  six  new  spots;  25th, 
the  same  ;  26th,  one  group  and  ten  s}>ots,  two  spots  having  cusappeared  by  solar  rota- 
tion; 29th,  none,  all  na\'ing  disappeared  by  solar  rotation.  At  Iowa  City,  Professor 
Hinrichs  reports  none  on  the  2d,  4th,  5th,  "6th,  7th,  11th,  12th  (cloudy  ?),  15th,  and 
27th ;  2  spots  on  the  22d — one  large  one  near  the  center  of  sun ;  one  group  of  live  spots 
on  the  24th ;  two  spots  on  the  25th. , 

Published  bv  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier  Genet*al  (Brevet  Assigned),  Chief  SMgnal  Officer^  U,  S,  J. 


Paper  35. 
MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1878. 

INTRODUCTION. 

lu  compiling  the  present  review  the  following  data  received  up  to  March  14  have 
been  made  use  of  viz,  the  regular  tri-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  one  hundred  aifd  twenty-eight  Signal  Service  sta- 
tions and  twelve  Canadian  stations ;  monthly  journals  and  means  from  one  hundrtni 
and  thirty-eight  of  the  former,  and  means  from  fourteen  of  the  latter ;  two  hundred 
and  fifty-nine  reports  from  voluntary  observers:  thirty-six  monthly  rejiorts  from 
United  States  Army  post  surgeons :  marine  records ;  international  simultaneous  re- 
ports ;  monthly  reports  of  the  weather  services  of  the  States  of  Iowa  and  Missouri ; 
reliable  newspaper  extracts,  and  special  reports.  The  most  interesting  features  of  the 
month  have  been,  1st,  the  general  deficiency  in  pressure,  which  has  been  the  mosr 
marked  in  Washington  Territory,  Oregon,  the  Gulf  and  South  Atlantic  States;  2d,  the 
continued  high  temperatures  in  the  Up}»er  Mississippi  and  Lower  Missouri  Valleys ; 
3d,  the  large  number  of  low  area«  traced  from  the  Pacific ;  4thj  the  severe  storm  of 
the  20th,  21st,  22d,  and  23d  (No.  XI);  5th,  the  general  deficiency  m  precipitation  east 
of  the  Rocky  Mountains,  and  excessive  rain-falTs  on  the  Pacific  coast,  and  consequent 
destructive  floods ;  6th,  the  remarkable  measured  wind-velocity  of  150  miles  per  hour 
at  Mount  Washington ;  7th,  the  tornadoes  from  the  7th  to  the  9th;  8th,  the  severe 
thunder-storms  of  the  20th;  9th,  the  forward  state  of  vegetation  in  the  Western  States. 

BAROMETRIC  PRESSURE. 

In  general, — ^The  general  distribution  of  atmospheric  pi'essure  is  shown  by  the^  iso- 
bars on  chart  No.  II.  A  comparinon  with  the  means  for  foimer  years  show  that  the 
pressures  have  been,  in  general,  below  the  normal,  and  that  this  deficiency  is  very 
marked  on  the  North  Pacific  slope  and  in  the  Gulf  and  South  Atlantic  States.     In 
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Oregon  there  is  a  deficiency  of  25  hundredths  of  an  inch,  and  in  the  latter  two  districts 
of  12  to  15  hundredths  of  an  inch. 

Barometric  ranges. — ^The  largest  and  smallest  ranges  have  been  respectively  as  fol- 
lows :  California — Red  Blnif,  1.01 ;  Los  Angeles,  0.75.  Rocky  Mountains — Denver,  0.y2 ; 
Pike's  Peak,  0.60.  Northwest— Yankton^  1.19;  Deadwood,  0.82.  The  Southwest— 
Concho,  1.41;  Stockton,  0.74.  Upper  Mississippi  Valley — Saint  Louis,  1.31 ;  Dubuque, 
1.08.  Upper  Lakes — Chicago^  1.17;  Marquette,  0.90;  Lower  Lakes — ^Detroit  and  Toledo, 
1.16  J  Oswego,  0.94.  Ohio  Valley  and  Tennessee— Cairo,  1.33;  Knoxville,  1.03.  Ea«t 
Giili  States — Vicksburg,  1.12;  Saint  Mark's,  0.73.  South  Atlantic  States — ^Augusta, 
U.83 ;  Jacksonville,  0.68.  Middle  Atlantic  8tat«»—Fort  Whipple,  1.03;  Cape  May,  0.89. 
New  England— Eastport,  1.26 ;  Burlington,  0.86. 

Areas  of  high  barometer  in  general, — These  have  been  unimportant,  furnishing  a  great 
contrast  to  the  conditions  for  February  of  former  years.  The  consequent  absence  of 
cold  northerly  gales  has  given  the  country  generally  a  mouth  of  remarkably  mild 
woather,  especially  in  the  Upper  Mississippi  and  Lower  Missouri  Valleys. 

No.  L — On  morning  of  1st  this  area  of  hi^h  pressure  covered  a  small  section  of.  the 
Northwest,  evidently  advancing  from  Manitoba.  At  midnight  of  the  Ist  it  was  cen- 
tral at  Pembina,  barometer,  30.43  (0.30  above  normal),  clear,  cool  weather,  calms  or 
li^ht  winds.  On  morning  of  2d,  accompanied  by  marked  fall  of  temperature,  the 
ridge  of  high  pressure  spreading  eastward  has  extended  its  limits  firom  Dakota  to  Saint 
Lawrence  valley,  being  central  at  Escanaba,  barometer,  30.42  (0.40  above  normal). 
During  2d,  clear  weather,  with  calms  or  light  northerly  winds,  prevailed  from  Minne- 
sota to  New  York.  On  morning  of  3d  the  central  pressure  had  slightly  decreased 
and  a  ridge  of  equal  pressure,  with  generally  clear  and  cold  weather,  extended  from 
Northern  Texas  to  Northern  Npw  Yorkj  with  highest  barometer,  30.45,  at  Port  Stan- 
ley, Oswego  (0.30  above  normal).  During  afternoon  of  3d  the  central  portion  disap- 
]>eared  off  the  New  York  coast. 

No.  II. — This  srea  developing  in  Montana  on  1st  reached  Utah  on  morning  of  2d; 
Salt  Lake  City,  barometer,  30.34  (0.40  above  normal).  Reaching  Santa  ¥4,  anemoon 
of  3d,  on  morning  of  4th  it  had  advanced  to  Central  Textfs,  accompanied  by  clear, 
cold  weather ;  Indiauola,  barometer,  30.34.  Morning  of  5th  reached  Alabama,  with 
slightly  increasing  pressure.  It  was  central  in  North  Carolina  on  morning  of  6th,  with 
clear,  calm,  and  colder  weather;  barometer  at  WilmiuKton,  30.33.  Knoxville,  0.23 
above  normal.    That  night  it  disappeare^d  off  the  North  Carolina  coast. 

No.  III. — Appearing  in  Manitoba  on  morning  8th ;  by  midnight  the  barometer  at  Fort 
Garry  read  30.46.  It  remained  nearly  stationary  in  Minnesota  until  afternoon  of  9th, 
when  it  was  gradually  dissipated  by  the  influence  of  storm  No.  V. 

No.  IV. — ^Tnis  area  of  hish  pressure  first  appeared  in  Southeastern  Texa«  on  afternoon 
10th ;  clear  weather,  with  brisk,  northerly  winds,  gnulually  diminishing  to  calms,  pre- 
vailed that  day;  morning  11th,  highest  pressure  noted  at  Indiauola,  30.33;  afternoon 
11th,  it  was  central  at  New  Orleans,  barometer,  30.22.  At  midnight  it  was  central  in 
Alabama,  reaching  Georgia  morning  12th,  and  disappeared  off'  Georgia  coast  that 
evening. 

No.  V. — ^This  area  was  first  made  manifest  in  clear,  cold  weather,  and  rising  barom- 
eter in  Northwest,  morning  12th.  It  first  defined  itself  on  the  Signal  Service  maps  in 
Saint  Lawrence  Vallev  at  midnight  13th,  remaining  nearly  stationary  until  morning 
14th,  with  clear  weather  and  low  temperatures.  Rocklifi'e,  barometer,  30.26 ;  ther- 
mometer, 11^.  Montreal  and  Burlington,  barometer,  0.14  above  normal.  It  was  cen- 
tral over  Nova  Scotia  moruing  15th,  when  it  disappeared. 

No.  VI. — This  pressure  first  showed  itself  above  the  normal  in  Alabama  morning  16th, 
and  disappeared  ofi*  the  North  Carolina  coast  forenoon  17th. 

No.  VII. — ^This  area  first  defined  its^  in  Minnesota  morning  17th,  and,  at  midnight, 
was  central  over  Michigan,  with  light  northerly  winds.  Escanaba,  barometer,  30.24. 
On  morning  18th,  central  over  Lake  Huron;  Saugeeu,  barometer,  30.33,  0.25  above 
normal.  Traveling  in  south-southeast  direction  across  New  York,  the  center,  morning 
19th,  was  over  Maryland;  Washington,  barometer,  30.37.  Washington  and  Philadel- 
phia, barometer,  0.^  above  normal.  Clear  weather,  with  fresh  noi-tlw^'ly  winds,  pre- 
N.'iiled  along  coast  from  New  England  to  South  Carolina.  The  area  passed  off*  the  coast 
of  Delaware  evening  of  19th. 

No.  VIII. — ^This  area,  morning  21st,  was  in  Quebec,  Father  Point,  barometer,  30.20, 
Chatham,  0^.26  above  normal.  Cold,  clear  weather,  with  brisk  to  high  northerly 
winds,  prevailed;  center  at  midnight  at  Chatham,  barometer,  ;I0.56,  or  0.68  above  nor- 
mal. Highest  pressure  was  morning  2<1,  Chatham,  barometer,  30.67,  or  0.78  above  uor- 
uial,  with  temperature  — ^9^.  On  afternoon  highest  piessure  was  central  over  Nova 
Scotia;  Sydney,  barometer.  30.64,  or  0.78  above  normal,  disappearing  next  morning  off 
the  coast  of  Newfoundland. 

No.  IX. — This  area  probably  developed  north  of  Montana,  as  shown  by  continued 
high  barometer  from  morning* 22d  until  afternoon  23d,  when  it  appeared  in  Manitoba, 
where  the  pressure  steadily  increased  until  morning  24th;  Fort  Garry,  barometer, 
30.27.     It  moved  south  down  the  Missouri  Valley,  and  on  morning  25th  the  isobar 
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of  30.30  inclnded  this  country  from  Alabama  to  Dakota,  with  higheBt  preasnre  central 
in  Missouri.  Morning  26th  it  was  central  in  Illinois,  highest  barometer,  Davenport, 
30.55,  0.41  above  normal.  Clear  weather,  with  light  northerly  winds,  prevailed  from 
Dakota  to  South  Carolina,  and  from  Alabama  to  Lower  Lakes.  Morning  27th  it  was 
central  over  Ohio,  Sandusky,  barometer,  30.32,  Toledo,  barometer,  0.24  above  normal. 
Clear  weather  prevailed  east  of  Rocky  Mountains,  save  in  Gulf  and  South  Atlantic 
States,  which  were  affected  by  low  area  No.  XII.  Moving  sonth,  with  diminishing 
l>rP8Sure,  it  disappeared,  afternoon  28th,  in  Alabama. 

No.  X. — Appears  to  have  formed  in  Manitoba  country,  first  showing  itself  morning 
28th  at  Pembina,  being  central  that  afternoon  over  Upper  Lakes.  At  midnight,  28th, 
with  increasing  pressure,  it  was  central  in  Quebec ;  Rocklitfe,  barometer,  30.51,  Parry 
Sound,  barometer,  0.35  above  nonnal. 

Arem  of  low  barometer  in  general, — Eleven  areas  of  low  presshre  are  traced  upon  chart 
No.  I.  Low  areas  Nos.  VIII  and  X  are  not  charted.  They  are  divisible  into  two 
groups,  viz :  Nos.  II,  IV,  V,  VI,  XI,  XII,  aud  XIII,  appeared  first  on  the  Pacific  coast,  and 
thence  moved  in  a  southeasterly  track  over  the  Rocky  Mountains.  The  others  all 
first  appeared  east  of  the  Rocky  Mountains. 

The  storm  described  as  low  area  No.  XII  in  the  January  review  continued  as  a  se- 
vere northeast  ^ale  on  the  1st  along  the  Middle  Atlantic  and  New  England  coants, 
gradually  diminishing  in  energy  during  the  day.  The  following  maximum  velocities 
are  reported  for  this  storm  on  the  Ist:  New  Haven  40  mile6,  northeast;  Boston,  53 
miles,  noith;  Thatcher's  Island,  60  miles,  northeast,  and  Portl^ind,  40  miles,  northeast. 

No.  I. — A  low  pressure  was  developed  on  the  morning  of  the  Ist  in  the  West  Gulf 
States.  On  the  1st  and  2d,  accomxmnied  by  brisk  winds  and  light  rain  in  the  Galf  and 
South  Atlantic  States,  it  moved  in  a  southeasterly  path  into  the  East  Gulf.  On  the 
3d  it  advanced  over  Florida,  and  thence  pursuing  a  track  nearly  parallel  to  the  Gulf 
Stream,  it  gave  rise,  on  the  4th,  to  the  high  winds  and  heavy  rain  that  prevailed  in 
the  Sonth  Atlantic  States  on  that  day. 

No.  II. — ^This  depression  can  be  traced  ftx)m  the  Pacific.  On  the  4th  there  was  a 
rapid  fall  of  the  baromeler  in  Oregon,  and  severe  southerly  gales  prevailed  on.  the 
Pacific  coast  on  that  day.  The  center  of  Ihe  low  area  moved  to  the  southeast,  and  on 
the  morning  of  the  5th  the  lowest  pressure  was  in  Wyoming,  and  thence  the  low  area 
piu"8ued  its  southeasterly  path,  and  by  the  morning  of  the  6th  had  developed  into  a 
storm  of  considerable  energy,  central  in  Northwest  Texas.  At  the  a.  m.  report  of  the 
7th  the  lowest  barometer,  29.49,  or  0.65  below  the  normal,  was  at  Shreveport,  La.,  with 
the  highest  pressure  in  the  Middle  States.  At  this  time  high  southeast  .winds  and 
heavy  rains  were  reported  from  the  East  Gulf  States,  while  in  Texas  the  winds  had 
veered  to  northwest,  with  colder,  clearing  weather  and  rising  barometer.  The  storm, 
rapidly  increasing  in  energy,  had  moved  by  the  morning  of  the  8th  into  the  Ohio  Valley, 
where  the  isobar  of  29. !)0  included  both  Cincinnati  and  Louisville,  the  barometer  at  the 
latter  place  being  0.79  below  the  normal.  On  this  day  there  were  wind  velocities 
reported  from  Escanaba  of  40  miles,  north,  and  from  Cape  Lookout  60  miles,  south- 
west. The  storm-center  then  moved,  with  slightly  diminisliing  energy,  over  the  Middle 
States,  and  the  wind  directions  show  that,  on  the  morning  of  the  9th,  it  had  passed 
beyond  the  New  England  coast. 

No.  III. — ^Thls  apparently  was  a  subsidiary  low  area  developed  from  the  great  depres- 
sion No.  II  that  crossed  from  the  Pacific  Ocean.  On  the  morning  of  the  5tli  the  center 
was  in  Dakota ;  thence  the  depression  moved  slowly  to  the  eastward  over  Lake  Supe- 
rior, attended  by  light  or  brisks  southeast  winds,  veering  to  colder  northwesterly,  aud 
occasional  light  rain  or  snow,  until,  on  the  7th,  it  disappeared  north  of  Lake  Huron. 

No.  IV. — ^This  depression  is  traced  from  the  Pacific.  From  midnight  to  the  morning 
of  the  6th  a  rapid  fall  of  the  mercury  occurred  on  that  coast,  and  heavj-  rain  or  snow 
fell  on  that  and  the  succeeding  day  on  the  slo2>e  west  of  the  Rocky  Mountains.  At  the 
a.  m.  report  of  the  7th  the  barometer  was  lowest  near  Salt  Lake.  On  this  day  the 
maximum  wind  velocity  for  the  mouth  was  i*econled  at  Pike's  Peak — ^75  miles,  N. 
The  depression  moved  very  rapidly  in  a  southeasterly  path,  and  the  morning  of  the 
8th  showed  a  low  area  in  Northwk«jt  Texas.  During  the  day  this  depression  moved 
slowly  to  the  east,  and  during  the  night  to  the  northeast,  and  by  the  momins:  <>f 
the  9th  was  central  in  Tennessee  aud  the  Ohio  Valley,  the  barometer  at  Loniaville, 
29.25,  being  0.78  below  the  normal.  On  the  9th  it  moved  to  the  east,  giving  rise,  in 
connection  with  the  rising  barometer  in  the  Upper  Lakes,  to  higli  northeasterly 
gales  in  the  Lake  re^on.  On  the  lOtli  the  storm-center  passed  over  New  England, 
where  a  northeast  wmd  of  44  miles  is  noted  at  Eastport,  and  on  the  11th  the  storm 
moved  beyond  Nova  Scotia. 

No.  V. — This  low  area  is  traced  ftvm  the  Pacific.  The  barometer  fell  rapidly  on  the 
Pacific  slope  on  the  11th,  and  very  severe  gales,  with  heavy  rain,  were  reported  from 
that  coast  on  that  day.  On  the  morning  of  the  12th  the  deiiression  was  central  in  Utah, 
aud  then  advancing  rapidly  in  a  southeasterly  track,  the  low  area  was,  at  the  a.  m. 
rei)ort  of  the  13th,  central  in  the  Indian  Terri  tory .  During  the  day  thunder-stonns  were 
reported  from  the  Gulf  States.    On  the  13th  and  14th  the  low  area  gradually  extended, 
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with  frequent  rains,  over  the  South  and  Southwest ;  but  there  appears  to  have  been 
no  well-defined  storm-center.  On  the  inomiug  of  the  15tli  a  trough  of  low  pressure 
extended  from  Lake  Erie  to  the  Gulf  of  Mexico,  and  during  the  day  this  depression 
was  filled  up  by  the  inflowing  air. 

No.  VI. — ^This  depression  is  also  traced  from  the  Pacific.  The  a.  m.  report  of  the  13th 
showed  a  rapid  fall  in  the  mercury  in  California  and  Oregon,  with  neavy  rain  and 
high  southerly  gales.  The  low  area  moved,  with  diminishing  energy,  in  a  southeast- 
erly track,  and  was  last  noted  as  an  independent  depression  at  the  midnight  report  of 
the  13th,  when  it  was  central  in  Utah. 

No.  VII. — On  the  13th  there  was  a  considerable  fall  of  pressure  in  Florida  and  Cuba, 
accompanied  by  brisk  easterly  winds,  heavy  and  frequent  rains,  with  occasional  thun- 
der-storms. On  the  14th  the  depression  traversed  Florida  in  an  easterly  track,  and 
was  rapidly  followed  by  Clearing  weather  and  westerly  winds. 

No.  VlII. — A  storm  of  considerable  energy  prevailed,  with  high  southerly  winds  and 
heavy  rain,  on  the  Pacific  coast  on  the  14th.  The  depression  moved,  with  diminished 
energy,  eastward  to  the  Rock^'  Mountains,  and  was  there  filled  up  by  the  inflowing 
air.     Its  path  was  too  uncertain  to  be  charted. 

No.  IX. — On  the  15th  the  barometer  fell  slowly  in  the  Northwest,  and  the  center  of 
the  low  area  thus  developed  moved  on  the  16th  into  Wisconsin.  On  the  17th  it  ad- 
vanced over  the  Lower  Lake  region  and  Middle  States,  and  by  the  a.  m.  report  of  the 
Itith  it  had  gone  beyond  the  New  England  cosist.  In  its  passage  it  was  accompanied 
by  brisk  but  not  high  winds,  and  frequent  but  light  rain  fell  to  the  south  of  its  track 
and  li^t  snow  to  the  north. 

No.  A. — During  the  night  of  the  15th  and  16th  there  was  a  rapid  fall  of  the  mercurj'  on 
the  Pacific  coast,  with  severe  southerly  gales  auiT  heavy  rain.  The  storm  was  followed 
by  rapidly  rising  barometer.    Its  track  was  too  indefinit'O  to  be  charted. 

No.  XI. — This  depression  is  traced  from  the  Pacific.  On  the  17th  there  was  a  decided 
fall  in  the  barometer  in  Washington  Territory.  On  the  18th  the  fall  had  extended  to 
the  Northwest.  Qn  the  19th  the  center  of  the  depression  moved  in  a  southerly  track 
into  Missouri.  On  the  20th  the  lowest  pressure  was  transfcrre<l  to  the  Indian  Territory, 
On  that  day  the  storm  increased  very  rapidly  in  energy.  Several  thunder-storms 
were  reported  from  the  Gulf  Stat^is  and  Tennessee,  while  the  rain-area  extended  over 
the  Ohio  Valley,  Lake  region,  and  Middle  States,  with  snow  in  New  England.  The 
same  day  the  pressure  fell  0.93  below  the  normal  at  Fort  Gibson,  and  more  than  0.80 
below  the  normal  at  Fort  Sill,  Denison,  Corsicana,  Shroveport,  and  Memphis.  On  the 
21st,  the  storm  still  increasing  in  energy^  became  central  in  the  Ohio  Valley,  and  on 
the  same  day  the  barometer  rose  ver^  rapidly  in  New  England  and  Nova  Scotia.  The 
pressure  at  the  center  of  the  depression  continued  during  the  day  below  29.20.  and  the 
following  prt^ssures  were  noted  below  the  normal:  Memphis,  0.92;  Cairo,  0.89;  Louis- 
ville, 0.86.  The  morning  reyjort  of  the  22d  shows  the  lowest  pressure  in  Indiana,  with 
the  barometer  still  rapidly  rising  in  Nova  Scotia.  At  this  time  the  isobar  of  30.60, 
with  an  average  temperature  of-f  10°,  extended  from  Father  Point,  Canada,  slightly 
to  the  east  of  Eastport,  Me. ;  the  isobar  of  29.60  with  an  average  temperature  of  4-5(P 
extended  from  Baltimore,  Md.,  to  Erie,  Pa.  Both  the  temperature  and  pressure 
gradient  indicated  the  severe  gales  that  were  felt  on  the  New  England  and  Middle 
Atlantic  coasts  on  that  day.  At  the  a.  m.  report  of  the  !^d  the  center  of  the  low  area 
had  moved  into  Canada,  near  the  Georgian  Bay.  It  then  advanced  with  rapidly 
diminishing  energy  in  an  easterly  path  into  Nova  Scotia  and  disappeared  on  the  24th 
beyond  that  coast.  This  was  an  unusually  severe  storm,  and  during  its  passage  from 
the  Pacific  to  the  Atlantic  the  following  high  velocities  are  reported:  17th,  Red  BlnffL 
Cal.,  44  miles,  southeast ;  20th,  Dodge  City,  Kaus.,  60 miles,  north;  Stockton,  Tex.,  52 
miles,  west;  New  Orleans,  40  miles,  southeast;  Mobile,  42  miles,  southeast;  22d,  New 
London,  Conn.,  80  miles,  east ;  26th,  Mount  Washington,  150  miles,  north. 

No.  XII. — On  the  23d  the  mercury  fell  in  Oregon,  with  southerly  winds  and  frequent 
rains  j  the  center  of  the  low  area  moved  in  a  southerly  track  along  the  coast,  and  at 
midnight  of  the  24th  it  was  near  San  Diego,  Cal.  On  the  25th  it  moved  rapidly  in  a 
southeasterly  track,  and  at  the  a.  m.  repoit  of  the  26th,  the  center  of  the  low  area  was 
situated  to  the  south  of  Brownsville,  Tex.  On  the  26th  it  moved  over  the  Gulf  in  an 
easterly  track,  and  was  accompanied  in  the  Gulf  States  hy  easterly  winds  backing  to 
northwest.  On  the  morning  of  the  27th  it  was  central  m  Southern  Florida,  and  on 
that  day  moved  to  the  east  beyond  the  coast.  The  rain-fall  in  Southern  Florida  was 
excessive.  During  its  passage  the  following  maximum  wind  velocity  was  reported : 
22d,  Indianola,  Tex.,  84  miles,  noith. 

No.  XIII. — On  the  25th  and  26th  there  was  a  general  fall  of  pressure  on  the  Pacific 
coast,  with  heavy  rain  and  southerly  gales.  On  the  27th  the  center  of  the  low  area 
had  moved  into  Utah,  and  on  the  28th,  still  pursuing  a  southeasterly  track,  it  had 
advanced  into  Texas. 

As  illustrating  the  service  of  the  t-elegraph  lines  of  the  Signal  Service  and  the  signal 


stations  established  along  the  lines,  equipped,  as  they  are,  for  communicating  with 
vessels  in  either  the  International  Code  or  Signal  Service  Code,  it 


may  be  stated  that 
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the  Italian  bark  Giuseppe  Massano,  Captain  Meretto,  ran  ashore  near  Cape  Henry, 
Ya.  y  and  was  reported  to  the  signal  station  at  6.55  a.  m.  of  the  10th.  Information  was  at 
once  sent  to  the  Chief  Signal  Officer  at  Washington,  and  assistance  thence  asked  from 
Norfolk.  It  was  attempted  by  Cape  Henry  station  to  open  commnnication  by  means 
of  the  flags  pf  the  International  Code,  but  receiving  no  response  from  the  ship,  Private 
Harrison,  fully  equipped  with  flags,  &c.,  of  the  Signal  Service  apparatus,  was  sent 
aboard  to  open  communication  witn  the  shore,  which  he  did  with  veiy  good  result. 
The  following  appears  in  the  report  of  Sergeant  Bell,  in  charge  of  signal  station  at 
Cape  Henry:  **At  one  time  during  the  morning  (11.30  a.  m.),  when  the  crew  aban- 
doned' the  vessel,  and  the  captain  and  flrst  mate  were  preparing  to  abandon  her,  Private 
Harrison  informed  the  captain  that  he  should  have  more  confidence  in  his  signaling, 
and  that  by  this  means  he  would  keep  him  fuljy  informed  of  all  particulars  from  shore, 
which  eventually  proved  the  means  of  saving  the  ship  frofb  total  loss,  and  she  was 
subsequently  removed  with  but  slight  damage  by  the  wrecking  steamer  from  Norfolk, 
summoned  oy  means  of  the  coast  Tines.  Again,  near  Cape  Hatt«ras  on  the  2:M,  a 
vessel  was  noticed  flying  a  signal  of  distress.  An  unsuccessful  eflbrt  was  made  to 
open  communication  with  her  by  means  of  the  flags  of  the  International  jDode.  The 
life-saving  station,  twelve  miles  distant,  was  notified  by  messenger.  Later  in  the  day, 
and  before  assistance  could  reach  her,  tlie  vessel  drifted  out  to  sea.  Information  had 
been  sent,  as  soon  as  the  distress-signal  was  noticed,  to  Norfolk  by  means  of  the  sea- 
coast  telegraph  line,  and  the  United  States  revenue-cutter  Hamilton,  Captain  Irish, 
sailed  to  her  rescue  from  that  port.  This  revenue-cutter  arrived  ofi"  Hatteras  signal 
station  the  next  morning,  and  without  landing  opened  communication  with  that 
station  by  the  Signal  Service  Code — hy  which  messages  of  any  character  may  be  com- 
municated— ^learned  all  particulars  in  reference  to  direction  in  which  vessel  was  last 
seen  and  other  matters  in  reference  to  her,  steamed  to  sea  in  search,  and  found  two 
days  later  the  schooner  H.  C.  Cushing,  of  Boston,  abandoned  and  in  a  sinking  condi- 
tion, near  the  Gulf  Stream. 

INTERNATIOKAL  METROROLOOT. 

October  7  to  12,  great  storm  along  the  entire  coast  of  China,  followed  by  extraordi- 
nary cold  NW.  winds.  14th,  latitude  43^  30'  N..  60^  W.,  hurricane,  WNW.  to  W., 
lasting  12  hours,  with  lightning  and  heavy  rain.  16th,  off  Cape  of  Good  Ho^ie,  heavy 
SW.  gale.  21st.  29°  24'  N.,  132^  E.,  gale.  22d,  54°  14'  S.,  76°  14'  W.,  gale.  November 
5,  34°  N.,  136°  E.,  gale.  20th,  off  Cape  of  Good  Hope,  gale.  22d,  43°  4'  N.,  125^  W., 
gale.  23d,  46°  49^  N.,  125°  W.,  gale.  December  10,  between  Tortugas  and  Ca^w 
Florida  Ught.  heavy  NE.  eale  |  latitude  44°  7'  S.,  longitude  30°  57'  W.,  terrific  gale, 
with  tremendous  sea.  23a,  off  island  of  Grand  Cayman,  Caribbean  Sea,  NW.  gale. 
26th,  36°  25'  N.,  2<^  5'  W.,  hea>'y  gale ;  off  coast  of  Chili,  gale.  30th,  20  miles  SE.  oft* 
Hatteras,  terrific  NNW.  gale  lasting  3  days.  January  1,  heavy  gale  off  St  Catharine, 
Bermudas.  5th,  17°  21'  N.,  58°  36^W.,  hurricane.  6th,  25°  33'  N.,  72^  71'  W.,  heavy 
NE.  gale,  lasting  20  hours.  iOth,  30^  35'  N.,  74^  W.,  hurricane  from  SE.,  lasting  7 
hours.  11th,  38^  N.,  7(P  to  72°  W.,  hurricane  SE.  to  N.,  lasting  7  hours;  37°  02*  S., 
22P  43'  E.,  very  heavy  W.  gale,  lasting  12  hours.  13th,  A(P  38'  N.,  68°  52'  W.,  strong 
WNW  gale.  14th,  37°  71-  N.,  71°  W.,  hurricane  from  SE.  to  SW.  19th,  30^  N.,  bi^ 
W.,  heavy  gale  from  SE.  to  N. ;  about  30^  N.,  50°  W.,  hurricane  from»  SSE.,  lasting 
24  hours.  23d,  50°  13'  N.,  22°  W.,  strong  WNW.  gale;  45°  N.,  163°  W.,,  hurricane 
winds  for  2  hours,  barometer  28.34 ;  British  Isles,  gales.  24th,  50^  10'  N.,  26°  48' 
W.,  and  490  'SS'  N.,  26°  17'  W.,  strong  WNW..  gales;  49^  40'  N.,  7°  22'  W.,  NW. 
gale,  with  heavy  squalls  and  hail ;  44°  03'  N.,  5b°  11'  W.,  strong  WSW.  gale,  barom- 
eter 29.90.  28th,  540  53'  N.,  14°  20'  W.,  fierce  NW.  squalls,  with  hail  and  rain; 
490  08'  N.,  16°  49'  W.,  NW.  fresh  gale  and  hard  squalls ;  28P  N.,  70°  W.,  heavy  W. 
gale  veering  to  NE.,  lasting  24  hours.    30th,  30  miles  E.  of  Cape  May  violent  E. 

fale ;  32°  54'  N.,  77°  32'  W.,  gale  from  SE.,  hauling  to  W.  and  NW.,  lasting  3  days. 
Ist,  40°  34'  N.,  70°  50'  W.,  strong  NE.  gale  and  heavy  snow-storm ;  44°  40'  N., 
44°  56'  W.,  thunder-storm  from  SW.,  followed  by  heavy  NW.  gale ;  40°  N.,  73°  25' 
W.,  gale  from  E.,  with  snow;  35°  03'  N.,  66°  W.,  noon,  heavy  SE.  gale  veering  to 
SW. ;  midnight,  NW.  gale,  lasting  until  February  2d;  34°  26'  N»  75^  50'  W.,  heavy 
ESE.  gale,  lasting  24  hours ;  100  miles  E.  of  Sandy  Hook,  E.  to  SE  hurricane,  lasting 
12  honr^;   37°  N.,  75°  W.,  gale  ENE^  tremendous  sea;  about  49°  30'  N.,  5°  W., 


N..  40°  17'  W.,  furious  SW.  to  NW.  gale,  immense  sea;  47°  AV  N.,  37°  36'  W.,  strong 
SW.  gale,  with  hard  squalls.  2d,  44^  48'  N.,  44°  51'  W.,  gale.  4th,  49°  37'  N.,  31°  19^ 
W.,  strong  S.  gale,  with  high;sea.  5th,  54°  31  N.,  18°  54^ W.,  strong  WSW.  gale  and 
hartl  squalls;  34°  29'  N.,  23°  13'  W.,  heavy  SW.  gale,  veering  to  NW.,  histing  24 
hours;  oft' the  Banks  of  Newfoundland,  terrible  E.  snow-storm,  with  tremendons  sea ; 
49°  N.,  55°  W.,  heavy  gale.    6th,  44°  11'  N.,  53°  27'  W.,  strong  gale  from  SE.  to  NW. ; 


REPORT   OP  THE   CHIEP   SIGNAL-OFFICER.  563 

42°  40'  N.,  520  02'  W.,  strong  SW.  galo;  28°  04'  N.,  60°  31'  W.,  terrific  squalls,  fol- 
lowed  by  NW.  gale,  lasting  through  the  7th ;  54°  02'  N.,  26°  04'  W.,  hanl  SSW.  gale : 
460  2^  N.,  430  &'  W.  and  E(P  2;V  N.,  19^  13'  W.,  strong  8.  gale ;  46°  5:^'  N.,  IM^  26'  W., 
heavy  SE.  gale ;  4(P  N.,  42  W.,  hurricane,  with  terrific  cross-seas.  7th,  44°  25'  N.,  53o 
W.,  hurricane  from  N. ;  46°  N.,  44°  W.,  hurricane,  SWto  NW. ;  43°  14'  N.,  56^  32'  W., 
strong  NNW.  gale ;  41°  54'  N.,  54°  56'  W.,  very  heav-y  W.  gale :  45^  13'  N.,  45^  54'  W. 
strong  gale.  8th,  42°  30'  N.,  60°  08'  W.  and  43°  53'  N.,  AS^  38'^  W.,  strong  NW.  gales. 
9th,  45<^  02'  N.,  440  50'  W.,  heavy  NW.  gale  and  very  high  seas.  10th,  S'J^  22'  N.,  68^ 
07'  W.,  gale  from  ENE. ;  44°  32^ N..  48^  08  W.,  strong  WNW.  gale.  11th,  35°  40'  N., 
730  35'  W.,  heavy  W8W.  gale.  13th,  44°  2^  N.,  47©  41'  W.,  strong  NW.  gale :  46°  36' 
N.,  380  07'  W.,  heavy  NW.  gale,  with  violent  squalls  and  snow.  14th,  45^  06'  N.,  41° 
52'  W.,  heavy  NW.  gale  and  hah-squalls ;  47°  13'  N.,  38°  04'  W.,  hard  SSW^.  to  WNW. 
gale:  50^  30'  N.,  36^  42'  tV.,  violent  NNW.  gale,  fierce  squalls,  snow,  and  sleet;  48° 
53'  N.,  36°  02  W.,  heavy  NW.  gale ;  48^  55'  N.,  34°  33'  W.,  strong  and  violent  S.  to 
NNW.  gales,  with  terrific  squalls  and  high  confused  sea.  15th,  :15°  N.,  67°  W.,  8.  gale : 
440  02'  N.,  440  50'  W.,  450  35'  N.,  42^  25'  W.,  48°  49'  N.,  38°  47'  W.,  and  48^  26'  N.,  38<5 
01'" W.,  hard  NW.  and  W.  gales,  with  fierce  squalls,  snow,  and  sleet.  16th,  47°  21'  N., 
42°  15'  W.,  500  17'  N.,  290  21'  W.,  and  49°  5'  N.,  26*^  34  W.,  strong  NW.  to  8W.  gale«, 
with  hard  snow-squalls.  17th,  48°  57'  N.,  35°  28'  W.,  and  49° 29'  N.,  31°  55'  W.,  strong 
NW.  gales,  with  hea^-y  squalls  ;  55°  20'  N.,  9°  21'  W.,  and  55°  25'  N.,  9^  48'  W.,  strong 
southerly  gales.  18th,  47©  69'  W.,  NNE.  gale,  lasting  36  hours;  46°  43'  N.,  40°  41'  W., 
violent  gales  (W.-E.-N.);  48^  45'  N.,  39^  08'  W.,  strong  SW.  to  8E.  gale;  55°  18'  N., 
13<5 11'  W.,  strong  NW.  to  SW.  gale;  50°  37'  N.,  27°  40'  W.,  heavy  NW.  to  8.  gale. 
19th,  320  N.,  730  W.,  violent  NW.  and  SE.  gales,  with  heavy  rain ;  42^  12'  N.,  64°  28'  W., 
N.  gale ;  44°  47'  N.,  45°  26'  W.,  violent  NW.  to  SSW.  gale ;  47°  20'  N.,  42^  59'  W.,  hur- 
ricane-like gale  fit>m  NE.  to  W.,  with  tremendous  sea;  54°  23'  N.,  19®  21'  W.,  severe 
NW.  gale,  high  sea;  50°  05'  N.,  20©  32  W.j  and  49^  40  N.,  19°  42' W.,  heavy  SW.  gales; 
250  N.,  630  W.,  heavy  SW.  to  NW.  gale,  lasting  12  hours.  20th,  43<^  37'  N.,  48o  56' 
W.,  violent  to  moderate  SSW.  to  NW.  gale;  46^  21'  N.,  49^  28'  W.,  strong  SSW.  to 
NNW\  gale;  53°  51'  N.,  22°  09'  W.,  hard  WNW.  to  WSW.  gale:  50"  56'  N.,  27°  37' W., 
hard  WW.  gale,  with  terrific  squalls;  49^  42'  N.,  26°  55' W.,  heavy  westerly  storm; 
490  34'  N.,  210  27'  W.,  strong  SW.  to  NW.  gale,  with  heavy  squalls.  21st,  52°  54'  N., 
ii6°  20'  W.,  and  49°  17'  N.,  25°  26'  W.,  strong  SW.  gales;  48°  07'  N.,  ^5°  57'  W.,  hurri- 
cane from  W.,  with  very  heavy  sea.  22d,  36°  N.,  72°  W.,  violent  SE.  gale,  lasting  48 
hours;  52°  34'  N.,  29«  17'  W.,  48©  06'  N.,  34°  30'  W.,  A8^  31'  N.,  37°  52'  W.,  and  48°  37' 
N.,  370  51'  W.,  strong  and  hard  W.  to  SW.  gales;  28°  N.,  79°  W.,  heavy  NNW.  gale 
and  sea,  lasting  12  hours.  23d,  two  hundred  and  fifty  miles  SW.  of  Bermuda,  heavy 
NW.  gale;  47°  49'  N.,  35°  34'  W.,  furious  E.  gale,  with  violent  squalls  and  constant 
heavy  rain.  24th,  49°  12'  N.,  41°  04'  W.,  strong  ENE.  gale;  43°  N.,  53°  21'  W.,  SE. 
gale  ;  45°  04'  N.,  41°  12'  W.,  violent  NE.  storm,  mountainous  sea.  25th,  37"  N.,  73^*  40' 
W.,  heavy  N^W.  gale,  lasting  48  hours.  26th,  43°  26'  N.,  48°  34'  W.,  heavy  NE.  squalls, 
with  heavy  rain  and  snow.  27th,  43°  39'  N.,  56°  40'  W.,  45^  N.,  45°  36'  W.,  and  35° 
53'  N.,  71°  52'  W.,  heavy  NW.  gales. 

TEMPERATURE  OF  THE  AIR. 

In  general, — The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the 
isotherms  on  Chart  No.  II.  By  reference  to  the  table  of  comparative  temperatures,  in 
the  left-hand  comer  of  same  chart,  it  will  be  seen  that  the  high  temperatures  existing 
during  January  have  continued,  in  a  still  more  marked  degree,  throughout  the  present 
month.  ITie  largest  deviation  occurs  in  Minnesota,  where  the  mean  temperatiu'e  of 
four  stations  is  18o.7  above  the  normal.  In  the  Missouri  and  Upper  Mississippi  Valleys 
and  Upi>er  Lake  region  the  excess  is  from  9°  to  16°  ;  thence  eastward  to  the  Atlantic 
coast  and  Saint  Lawrence  Valley  from  4°  to  5°,  and  from  the  Ohio  Valley  to  the  Gulf 
coast  and  in  the  Rocky  Mcmntain  region  from  2^  to  3^.  In  the  Pacific  and  South  At- 
lantic coast  States  the  excess  is  quite  small. 

Monthhf  mean  temperatures  at  special  points  have  been  as  follows:  Pike's  Peak,  2^.5; 
Mount  Washington,  10^.2. 

Maximum  and  minimum  temperatures. — Maximimi  temperatures  at  Signal  Ser^'ice  and 
voluntary  stations  above  70^^  are  reported  as  follows :  85^  at  Flatonia,  Fla ;  81°  at 
Fredericksburg,  Tex. ;  80°  at  Stockton,  Concho,  Fort  Griffin,  Fort  McKavett,  Tex., 
and  Okahumpka,  Fla. ;  79°  at  Mason,  Tex. ;  78°  at  Jacksboro'  and  Austin,  Tex. ;  77° 
at  Fort  Sill,  Ind.  T. ;  76°  at  Decatur,  Tex.,  South  Pueblo,  Colo.,  and  Datona,  Fla. ;  75° 
at  Oglethorpe  Barracks,  Ga.,  Clarksville,  Tex.,  and  Savannah,  Gn. ;  74°  at  Houston 
and  Jacksonville,  Fla.,  Quitman,  Ga.,  and  Belmont  Farm,  Tex. :  73°  at  Weldon,  N. 
C. ;  72°  at  Great  Bend  and  Kiiigsley,  Kans.,  Fort  Barrancas,  Fla..  Judsonia,  Ark.,  Alta 
Visia,  Va.,  and  Cape  Henry ;  71°  at  Augusta,  Wilmington,  Los  Angeles,  New  Orleans, 
and  1?  ort  Monroe,  Va. 

Minimum  temperatures  at  Signal  Service  and  voluntary  stations  were :  — ^22°  at  Wood- 
stock, Vt. ;  —20°  at  Newport,  Vt.,  and  Nile,  N.  Y. ;  —19°  at  Pike's  Peak;  —18°  at 
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Summit,  Colo.,  and  Billerica,  Mass;  — 17°  at  Mount  Washingfton  and  Waterbury,  N. 
Y. ;  — UP  at  Fort  Garland,  Colo.,  Cooperetown,  N.  Y.,  Orono,  Me.,  and  Weatboro', 
Mass. ;  — 15^  at  Fort  Sanders,  Wyo.,  and  Dumbarton,  N.  H.;  — 14°  at  Tioga,  Pa.,  Dud- 
ley, Colo.,  Detroit,  Mich.,  and  Cazenovia.  N.  Y. :  — 13°  at  Wappinger's  Falls,  N.  Y., 
ami  Lnnenbiirg,  Vt. :  — 11°  at  Contoooookvillo,  N.  H.,  and  Williamsport,  Pa. ;  — lu^ 
at  Wifst  Wati^rville,  Me.,  and  Palermo,  N.  Y. ;  8°  at  Waltham,  Mass.,  Franklin,  Pa., 
Mechanics'  Falls,  Me.,  Plattsburg  Barracks,  N.  Y.,  and  Fort  Fred  Steele,  Wyo. ; — 7°  at 
Albany,  N.  Y. 

Jiafiges  of  temperature, — ^Largest  monthly  and  diurnal  ranges  have  been,  respectively, 
as  follows :  Cheyenne,  monthly,  64°,  diurnal,  44°  ;  Griffin,  61°  and  47° ;  Stockton,  61-^ 
and  46° ;  McKavett,  61°  and  43° ;  Yankton,  59°  and  32° ;  Jacksboro',  57°  and  41° ;  Mason, 
57°  and  40° ;  Cleveland,  66°  and  27°  :  Breckenridge,  55°  and  :i8°  ;  Fort  Sill,  55°  and 
40° ;  North  Platte,  54°  and  36°;  Omaha,  52°  and  27°  ;  Dodge  City,  52°  and  ;i7° ;  Pem- 
bina, 52°  and  [HP ;  Saint  Paul,  52°  and  32° ;  OswejEfo,  52°  and  35° ;  Boston,  52°  and  31^. 

Small  monthly  and  diurnal  ranges  have  been  aa  tbllows:  San  Francisco,  20°  and  13°  ; 
Sacramento,  21°  and  16° ;  Red  Bluff,  25°  and  22° ;  Cape  Hatteras,  28°  and  21°  ;  Boise 
City,  29°  and  21° ;  Visalia,  30°  and  24°  ;  Los  Angeles,  30°  and  2.'i° ;  Cape  Lookout,  31'^ 
and  20° ;  Indianola,  32°  and  23° ;  Galveston,  :«°  and  16°  ;  Cairo,  33°  and  24° ;  Smitb- 
ville,  :i3°  and  25° ;  Charleston,  35«>  and  20°  ;  Cape  May  and  Sandy  Hook,  36°  and  18^ ; 
Wood's  Holl.  35°  and  21°. 

Fronts  have  been  reported  nearly  every  day  in  the  Northwest,  Lake  region,  and 
northern  portion  of  New  England;  and  in  the  other  sections  east  of  the  Rocky  Mount- 
ains, generally  ft-om  the  1st  to  the  6th,  11th  to  13th,  on  the  19th  and  20th,  and  from 
the  26th  to  the  28th. 

Ice  is  reported  to  have  formed  as  follows :  In  Kansas,  from  tlie  1st  to  the  4tb,  9th  to 
12th,  and  on  the  24th;  in  Texas,  on  the  Uth;  Mississippi,  1st,  5th,  11th,  and  12th; 
Florida,  12th ;  New  Jersey,  7th  and  18th ;  and  in  Massachusetts  on  the  21st. 

PRECIPITATION. 

Ingenei'al. — ^The  general  distribution  of  rain  (and  melted  snow)  for  the  month  is 
shown  on  Chart  III.  By  reference  to*  the  table  in  the  lower  left-hand  comer  of  the 
same  chart,  it  will  be  seen  that  there  has  been  a  very  large  excess  in  the  Pacific  coast 
States,  and  a  general  deticiency  east  of  the  Rocky  Mountains,  which  is  most  marked 
in  Tennessee,  the  Ohio  Valley,  Hast  Gulf,  and  Middle  Atlantic  States.  In  the  Lower 
Lake  region  and  New  England,  a  small  excess  occurs.  The  heavy  rains  in  the  Pacific 
States  resulted  in  extensive  flows,  of  which  a  short  account  is  given  below. 

Special  heavy  raine. — 1st,  Westboro',  Mass.,  2.39  inches.  6th,  Baton  Rouge  Barracks, 
La.,  1.B5  inches;  New  Orleans,  La.  (6th  and  7th),  2.08  inches;  Denison,  Tex.  (6tii 
and  7th),  2.27  inches;  Corsicana,  Tex.  (6th  and  7th),  2.22  inches.  14th,  Spring  Gar- 
den, Tenn.  (14th  and  15th),  2.40  inches ;  Red  Bluff,  Cal.  (13th  and  14th),  3.25  inches. 
15th,  Los  Angeles,  Cal.,  1.78  inches;  Sant«  Cruz,  Cal.,  1.70  inches.  17th,  Red  Blnff, 
Cal.,  2.41  inches :  San  Francisco,  Cal.,  1.92  inches.  20th,  Red  Bluff,  Cal.,  2.02  inches: 
Fort  Gibson,  Ind.  T.,  2.06  inches.  22d,  New  York  City,  2.11  inches;  New  Havenj 
Conn.,  4.13  inches;  Springfield,  Mass.,  2.20  inches;  Westboro',  Mass.,  2.51  inches; 
West  Cheater,  Pa.,  2.36  inches ;  Green  Castle,  Pa.  (2l8t  and  22d),  2.07  inches;  Thatch- 
er's Island,  Mass.,  3.01  inches ;  Fort  Preble,  Me.,  3.30  inches :  Alpena,  Mich.  (21st  and 
22d),  2.34  inches ;  Wilmington,  N.  C.  (21st  and  22d),  2.26  inches.  25th,  Fort  Duncan. 
Tex.,  1.80  inches:  Red  Bluff,  1.99  inches. 

Large  monthly  rain-falls, — ^At  Red  Bluff,  Cal.,  16.66  inches;  Santa  Cruz,  Cal.,  16.04 
inches;  Olympia,  Wash.  T.,  15.50  inches;  San  Francisco,  Cal.,  12.52  inches;  Portland, 
Oreg.,  12.16  inches;  Okahumpka,  Fla.,  10.80  inches;  Salinas,  Cal.,  8.77  inches;  Sac- 
ramento, Cal.,  8.07  inches;  Los  Angeles,  Cal.,  7.68  inches;  Datona,  Fla.,  7.64  inches; 
Roseburg,  Oreg.,  7.30  inches;  Cambridge,  Mass.,  6.59  inchea;  New  Haven,  Conn., 
6.40  inches;  Westboro\  Mass.,  6.12  inches;  Spring  Garden,  Tenn.,  6.00  inches. 

Small  monthly  rain-falls, — At  Fort  Lyon,  Colo.,  Vail,  Iowa,  and  Fort  Hartsuff,  Nebr., 
none;  Fort  Uni6n,  N.  Mex.,  trace;  Fort  Griffin.  Tex.,  0.02  inches;  Sydney  Barracks, 
Nebr.,  0.06  inches;  Yuma,  Ariz.,  0.06  inches;  Cneyenne,  Wyo.,  0.13  inches;  Omaha, 
Nebr.,  0.14  inches ;  Plattsmouth,  Nebr.,  0.15  inches ;  Fort  McPherson,  Nebr.,  and  Tabor, 
Iowa,  0.16  inches;  De  Soto  and  North  Platte,  Nebr.^  and  Breckenridge,  Minn.,  0.18 
inches;  Boonesboro',  Iowa,  0.20  inches;  Fort  Pembina,  Dak.,  and  Norfolk,  Nebr., 
0.21  inches;  Clear  Creek,  Nebr.,  0.25  inches. 

Floods, — Valley  of  the  Sacramento,  Cal. — During  the  latter  half  of  January,  the 
Sacramento  River  gradually  rose,  reaching  22  feet  3  inches  above  low-water  mark  at 
Sacramento  City  on  the  31st.  It  continued  rising  until  the  5th  of  Februar>%  2  a.  m., 
when  24  feet  11  inches  was  recorded,  being  1  incn  liigher  than  any  previous  record. 
(Highest  heretofore  24  feet  10  incht^s,  March,  1876.)  Between  2.30  and  3  a.  m.  a  break 
occurred  in  the  levee  on  east  bank  of  the  river,  about  one  mile  below  Sacramento 
City,  flooding  an  immense  tract  of  country  in  Sacramento  Coiuity,  and,  by  backing  up, 
flooaed  all  the  southern  portion  of  city  on  the  6th.    After  the  6th  the  river  gradually  fell 
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until  the  12th,  when  it  oommenced  rising,  the  wat«r  being  backed  by  the  high  southeast 
gales  during  the  night  of  the  12th  and  I3th.  At  3  p.  ni.,  13th,  23  feet  11  inches  was  re- 
corded. During  the  12th  the  Washington  River  also  rose,  owing  to  a  heavy  snow  and 
rain  storm  in  the  mountains.  By  this  time  the  flood  had  spread  over  a  great  portion 
of  Yolo  County,  and  the  water  on  the  11th  was  within  three  miles  of  Woodland,  form- 
ing a  vast  lake  to  the  north  and  south.  On  the  13th  it  extended  eighteen  miles  below 
Sacramento.  On  the  14th  the  wat-er  fell  somewhat,  but  rose  again  on  the  15th,  reach- 
ing 24  feet  1  inch,  at  noon  of  the  15th,  16th,  and  17th.  On  the  17th,  very  heavy  rains 
feU  in  the  Upper  Sacramento  Valley,  and  heavy  snows  on  the  mountains,  and  during 
the  afternoon  the  river  rose  at  the  rate  of  one  foot  per  hour  at  Red  Blufi';  at  9  p.  m., 
24  feet  above  low-water  mark  was  recorded  and  still  rising  at  midnight ;  numerous 
breaks  occurred  in  the  levees  on  the  Yolo  side  of  the  river,  i*ud  100  feet  of  the  Sacra- 
mento Valley  railroad  track  was  washed  away  at  Lexington  Crossing.  On  the  Idth 
the  water  again  rose  at  Sacramento  City,  and  the  upward  tendency  continued  until 
7.40  p.  m.  of  the  20th,  when  25  feet  11^  inches  was  recorded,  the  water  reaching  Front- 
street  raih-oad  track,  and  being  the  highest  ever  known.  By  2.45  p.  m.  it  had  fallen 
to  24  feet  8  inches,  and  the  decline  continued  to  end  of  month.  At  noon  on  the  20tli 
the  levee  below  Washington  gave  way,  and  on  the  2l8t  the  town  was  almost  totally 
inundated,  houses  were  swept  away,  and  the  crevasses  in  Yolo  County  exceeded  six 
miles  in  extent.  Exten^ve  overflows  also  occurred  in  Colusa  County,  and  in  Sutter 
County  a  tract  of  the  country,  15  to  20  miles  long  and  8  miles  wide,  was  covered  to 
an  averaire  depth  of  4  to  6  feet.  On  the  21st  the  levees  protecting  the  islands  in  the 
delta  of  the  Sacramento  gave  way,  and  Andros,  Brannau,  and  Grand  Islands  were  al- 
most entirely  submerged,  with  immense  loss  of  property.  At  the  close  of  the  month 
reports  from  Sacramento  say  the  whole  of  Sacramento  Valley,  on  both  sides  of  the 
river,  for  a  distance  of  150  miles,  is  under  water,  exceptintf  a  few  well-guarded  cities 
and  towns.  In  Washington  the  streets  were  still  several  feet  under  water,  and  houses 
were  being  undermined  and  careening  over.  A  report  from  Comanche,  Calaveras 
County,  California,  says  that  on  the  17tli,  4.30  p.  m.,  during  a  heavy  rain-storm,  a  cloud 
burst  in  the  hills  south  of  here ;  four  funnel-shaped  clouds  were  observed  passing  in  a 
northeasterly  direction,  apparently  accompanied  by  heavy  precipitation.  Soon  the 
slopes  of  the  hills  were  covered  with  torrents  of  water.  In  a  few  minutes  a  bank  of 
water,  several  feet  in  height,  swept  down  Comanche  Creek,  flooding  flats  on  either 
side,  carrying  away  houses,  &o,,  and  drowning  ten  persons  in  Chinatown.  On  the 
22d,  at  Merideu,  Conn. ,  flats  along  Harbor  Brook  completely  submer^^ed ;  streets  flooded; 
heavy  fireshet  in  Moshanssuck  Kiver  flooded  northern  portion  of  Providence,  ^R.  I. 
Tioga  River  very  hi^h  at  Elmira,  N.  Y. ;  lower  portion  of  city  flooded.  At  Port^ope 
and  Oshawa,  Ontario,  severe  floods  also  occurred. 


Barracks,  Ga.,  Fort  Independence,  Mass.,  Spriufftield,  Mass.,  Weldon,  N.  C.,Wytheville 
Va.;  13th,Vi8alia,  Cal.,  Santa  Cruz,  Cal.,  Brockhaven,  Miss.,  Favette,  Miss.;  15th,  Mont 
gomery,  Saint  Mark's;  18tli,  Salt  Lake  City ;  19th,  McKavitt,  Tex.,  stones  one  inch  ii 
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Standish,  Me.,  Springfield,  Mass.,  Westboro,  Mass.,  Flatonia,  Tex.,  Woodstock,  Vt., 
Mount  Charlott-e,  Vt.;  23d,  Mount  Desert-,  Me.;  25th,  Sandy  SprinKS,  Md.;  26th,  Fort  Mc- 
Henry,  Md.,  Santa  Cruz,  Cal.,  Creswell,  Kans.,  and  at  Laredo,  Tex.,  stones  i  inch  in 
diameter ;  28th,  Santa  F^,  N.  M. 

Sleet-^lstj  Wood's  Holl,  New  London ;  8th,  Davenport,  Detn)it ;  9th,  Oswego,  Erie, 
Indianapolis,  Bansor,  Me.,  Detroit;  10th,  New  Haven,  Conn.,  Boston,  Fort  Independ- 
ence, Mass.,  West  Point,  N.  Y. ;  12th,Cre8co,  Iowa;  13th, Keokuk,  McPherson  Barracks, 
Ga. ;  14th,  Davenport,  Oregon,  Mo.:  16th  Cleveland,  Cresco,  Iowa ;  18th,  Auburn,  N. 
H. ;  19th,  Detroit^  20th,  South  Pueblo,  Cal. ;  2l8t,  Dubuque ;  22d,  Eastport,  Newbury, 
Vt.,  Boston,  Cornish,  Me.,  Rowe,  Mass.,  Westboro,  Mass. ;  23d,  Bangor,  Me.,  Platts- 
burg  Barracks,  N.  Y.,  Cresco,  Iowa;  24th,  Cresco,  Iowa. 

Vepth  of  mow  ai  close  of  wm)»<A.— In  New  England,  i  to  15  inches ;  on  summit  of  Mount 
Washington,  40  inches;  in  the  Middle  Atlantic  States,  0.50  to  4  inches;  in  the  Upper 
Lakes,  0.25  to  3  inches;  Indiana,  0.25  inch;  Kansas,  2.50  inches;  Summit,  Colo.,  50 
inches;  Pike's  Peak,  24  inches;  Bismarck,  a  trace;  Salt  Lake  City,  1  inch;  Santa F6, 
N.  Mex.,  2  inches. 

Rainy  days, — The  number  of  days  on  which  rain  or  snow  has  fallen  averages  as  fol- 
lows: New  England,  5  to  13;  Middle  Atlantic  States,  2  to  14  ;  South  Atlantic  States, 
8  to  15  ;  East  Gulf  States,  5  to  8;  West  Gulf  States,  3  to  8;  Lower  Lake  region,  14  to 
20 ;  Upper  Lake  region,  7  to  15 ;  Upper  Mississippi  Valley,  3  to  16 ;  Lower  Missouri  Val- 
ley, 4  to  10;  Tennessee  and  the  Ohio  Valley,  2  to  15;  Northwest,  2  to  7 ;  Rocky  Mount- 
ain region,  7  to  19 ;  California,  14  to  21. 

Cloudy  daya.-^Xew  England,  4  to  12 ;  Middle  Atlantic  States,  5  to  22 ;  South  Atlantic 
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States,  4  to  18;  East  Gnlf  States,  0  to  14;  West  Gulf  States,  Oto  7;  Lower  Lake 
region,  11  to  16 ;  Upper  Lake  region,  8  to  17 ;  Upper  Mississippi  Valley,  8  to  14  ;  Lower 
Missouri  Valley,  5  to  14 ;  Tennessee  and  the  Ohio  Valley,  13  to  18 ;  Northwest,  9  to 
15 ;  Ro  ky  Mountain  region,  2  to  14 ;  California,  9  to  15. 

Precipitation  from  a  cloudlets  sky. — ^At  Summit,  Colo.,  on  3d,  as  snow.  At  Vevay, 
Ind.,  8th,  as  rain. 

RELATIVB  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  ahont  as  follows : 
New  England,  64  to  82 ;  Middle  Atlantic  States,  57  to  81 ;  South  Atlantic  St-ates,  67  to 
80;  East  Gnlf  States^  63  to  75 ;  \yest  Gulf  States,  64  to  72 ;  Lower  Lake  region,  «7  to 
80;  Upper  Lake  region,  63  to  82 ;  Tennessee  and  the  Ohio  Valley,  64  to  74 ;  Uijner  Mis- 
sissippi Valley,  62  to  72 ;  Lower  Missouri  Valley,  65  to  75;  California  coast,  69  to  75 ; 
Sacramento  Valley,  78  to  80.  Migh  stations  report  the  following  monthly  average 
percentages  not  competed  for  elevation :  Mount  Washington,  76,  7 ;  Pike's  Peak,  63, 
7 ;  Cheyenne,  48,  4 ;  Denver,  44,  4 ;  Salt  Lake  City,  66,  2  ;lBoise  City,  67,  5,  and  Win- 
nemucca,  68,  9. 

WINDS. 

In  general, — The  prevailing  winds,  at  the  Signal-Service  stations,  are  shown  by  ar- 
rows on  Chart  No.  II.  By  reference  to  this  chart  it  will  be  noticed  that  the  prevailing 
direction  east  of  the  Ap])alachian  Mountains  is  northwest,  except  along  the  immedi- 
ate South  Atlantic  coast,  where  more  northerly  or  northeasterly  winds  prevail ;  while 
west  of  the  mountains  from  Eastern  Tennessee  to  the  Lower  Lakes  the  prevailing 
directions  are  from  west  to  south ;  in  the  Upper  Lake  region  and  Mississippi  Valley 
and  thence  west  to  the  Rcwky  Mountains  the  prevailing  direction  is  northerly,  except 
in  Dakota  and  Montana,  where  southeast  to  southwest  winds  prevail ;  in  the  Pacinc 
coast  States,  southerly  to  easterly  winds  x)re<lominate,  except  at  Los  Angeles  and  San 
Diego,  wliicu  recoitl  north  and  northwest  winds. 

Total  movements  of  the  air. — ^The  following  are  the  largest  monthly  movements  as 
recorded  at  the  Signal-Service  stations,  viz :  Pike's  Peak,  15,890  miles ;  Cape  Look- 
out, 11,221  miles;  Cape  May,  10,612  miles;  Thatcher's  Island,  10,543;  Sandy  Hook, 


2,1:54  miles;  Springfield,  2,588  miles;  Knoiville,  2,605;  Augusta,  2,717  miles;  Nash- 
ville, 3,246  miles;  Salt  Lake  City,  3,568  miles;  Cincinnati,  3.769  miles;  Pittsburgh, 
3,777  miles ;  Dubuque,  3,865  miles ;  Boise  City,  3,877  miles.  At  Mount  Washington  a 
continuous  record  is  not  kept,  but  velocities  over  100  miles  per  hour  were  recoraed  on 
five  days. 

Local  storms f  tornadoes j  (fc,  have  occurred  as  follows :  It  is  to  be  imderstood  that  the 
high  winds  generally  accompanying  extensive  areas  of  low  pressure  have  already  been 
noticed.  8tli,  Augusta,  Ga.,  about  1  a.  m.  a  tornado  struck  the  city  in  the  southwest 
portion  and  traveled  towanls  the  northeast ;  its  track  was  about  three  hundred  yards 
wide  and  the  destruction  of  property  along  its  course  qiiite  large ;  it  was  preceded  on 
the  evening  of  7tli,  at  7  p.  m.,  by  a  thimaer-storm,  with  hail.  In  referring  to  this 
thunder-storm,  the  observer  at  Augusta  says:  "  Subseouent  Investigations  of  the  tor- 
nado that  followed  this  storm  have  led  me*^to  believe  tnat  this  thunder-storm  was  an 
accomjianiment  of  a  tornado  that  devastated  portions  of  Richmond  and  Burke  Coun- 
ties, to  the  south  of  this  station ;  about  7.30  p.  m.  the  clouds  seemed  to  be  driven  to- 
wards the  east  with  great  velocity,  and  whirling  and  rolling  furiously ;  the  edge  of 
the  clouds  nearest  the  sky  was  ragged,  as  if  torn  by  a  whirlwind ;  I  could  hear  during 
the  intervals  of  thunder  a  continual  roaring  sound,  like  a  strong  wind  in  a  forest.'' 
On  the  same  day  (the  8th).  at  7  a.  m. ,  a  second  tornado  passed  over  Fayette ville,  N.  C, 
with  a  waterspout  resembling  a  funnel-shaped  column  of  smoke.  It  moved  from  SW. 
to  NE.,  at  about  25  miles  per  nonr,  and  rose  and  fell,  coming  to  the  earth  every  800  or 
1,000  yards,  and  while  down  took  trees,  fences,  and  houses  in  its  path.  It  was  accom- 
panied with  a  sound  like  distant  thunder,  and  about  i  inch  rain-fall,  lasting  15  min- 
utes. A  third  tornado  is  also  reported  on  the  same  day  by  the  schooner  ♦*  Pride  of 
the  East "  between  Capes  Hatteras  and  Lookout,  lasting  one  honr,  with  hail  and  rain. 
On  the  9th,  in  the  vicinity  of  Jacksonville,  Fla.,  at  3  a.  m.  **  a  tremendous  wind  fol- 
lowed by  hail  and  rain  "  is  reported.  2lst,  Laconia,  Ind.,  4  p.  m.,  tornado  from  SW., 
width  of  track  50  or  60  yards,  duration  from  one  to  two  minutes,  was  accompanied  by 
heavy  rain  and  thunder,  and  did  considerable  damage  to  houses,  trees,  and  fences. 

VERIFICATIONS. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
telegraphic  reports  for  the  succeeding  twenty-four  hours,  shows  a  general  percentage 
of  omissions  of  0.2  per  cent.,  and  of  verifications  of  80. 1  per  cent.    The  percentages  of 
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verifications  for  the  fonr  elements  have  been :  Weather,  89.6  per  cent. ;  Wind,  83.6  per 
cent. ;  Barometer,  85.6  per  cent.  The  percentages  of  verifications  by  geographical 
districts  have  been :  New  England,  86.8 ;  Middle  Atlantic  States,  88.7 ;  South  Atlantic 
States,  85.8;  East  Gulf  States,  84.8;  West  Gulf  States,  87.5;  Lower  Lake  region,  87.7; 
Upper  Lake  region,  86.3 ;  Tennessee  and  tlie  Ohio  Valley,  85.6 ;  Upper  MiMsissippi 
Valley,  85.3 ;  Lower  Missouri  Valley,  83.7.  Of  the  3,352  predictions  tnat  have  been 
made,  53,  or  1.6  per  cent.,  are  considered  to  have  entirely  failed ;  103,  or  3.1  per  cent., 
were  one-fourth  verified ;  41^,  or  12.9  per  cent ,  were  half  verified;  450,  or  13.4  percent., 
were  three-fourths  verified ;  2.313,  or  69.0  i>er  cent.,  were  fully  verified  so  far  as  can  be 
judged  from  the  weather  maps. 

CoMtionary  signals, — ^During  the  past  month  139  cautionary  signals  have  been  dis- 
played at  'M  stations  on  the  Gulf  and  Atlantic  coasts  and  on  Lake  Michigan ;  of  which 
120,  or  86.3  per  cent.,  were  reported  verified  within  one  hundred  miles  of  the  station. 
One  signal  was  ordered  up  late.  Thirty-nine  cases  of  winds,  of  25  miles  or  over  per 
hour,  have  also  been  reported  at  these  stations,  for  which  no  signals  were  displayed. 

NAVIGATION. 

Stages  of  water  in  rivers. — In  the  table  on  Chart  No.  Ill  are  given  the  highest  and  low- 
est readings,  for  the  month,  on  the  Signal-Service  river-ffauges,  from  which  it  will  be 
seen  that  the  danger  line  on  gauge  has  not  been  reacheu  at  any  of  the  stations  men- 
tioned, and  that  the  nearest  approach  to  it  occurred  at  Shreveport  and  Vicksburg. 
In  the  Lower  Mississippi  the  lowest  readings  were  recorded  during  the  early  part  of 
the  month,  and  the  highest  on  the  27th  and  28th. 

Ice  in  rivers  and  ha^rs, — ^The  following  items  will  serve  to  show  the  conditions  of 
the  rivers  and  harbors  in  this  respect:  The  Missouri,  at  Yankton,  was  frozen  over  until 
the  20th,  when  the  ice  broke,  and  the  river  has  since  continued  open  ;  at  Omaha  the 
ice  broke  on  the  15th  and  16th,  and  on  the  19th  the  river  was  open  for  navigation ;  at 
Leavenworth  it  remained  open  tliroughout  the  mouth.  The  Mississippi  remained  frozen 
over  at  Saint  Paul  until  the  28th,  when  the  ice  broke  up  and  moved  out :  at  La  Crosse 
it  remained  closed  until  the  7th,  when  it  commenced  breaking  up  in  the  chainiel;  on 
the  10th  and  16th  floating  ice  passed  down  from  the  La  Crosse  River,  and  from  the 
20th  to  22d  shore  ice  gave  way,  and  ferry-boat  commenced  running ;  Guttenburg,  2d, 
river  frozen  over ;  17th,  clear;  at  Dubuque  the  ice  broke  up  from  5th  to  7th;  on  the 
19th  river  was  full  of  floating  ice,  but  the  observer  states  that  "  local  navigation  was 
practically  uninternipted  during  the  month";  at  Davenport,  1st  to  4th,  9th  to  12th,  and 
the  17th,  floating  ice ;  at  Keokuk,  on  the  3d,  the  river  was  clear ;  10th,  slush  ice ;  12th, 
clear;  Muscatine,  5th,  ice  in  river  9  inches ;  19th,  clear.  On  the  Lakes  ice  is  reported 
as  follows :  Duluth,  28th,  ice  in  bay  broken  up  by  high  winds.  Marquette,  5th,  ice  in 
harbor  broke  up ;  10th,  ice  formed ;  13th,  broke  up ;  15th,  formed ;  2l8t,  broke  up. 
£scanaba,  ice  in  bay  throughout  month.  Chicago,  1st  to  25th,  lake  frozen ;  26th,  shore 
ice  floating  olf.  Grand  Haven,  12th,  river  frozen  over.  Alpena,  river  frozen  through- 
out Hjonth;  lOth,  bay  entirelv  clear  of  ice;  18th,  frozen  over;  23d,  clear.  Detroit, 
1st  and  ."Jd,  river  frozen  ;  4th,  ice  broke  up.  Toledo,  1st  to  2l8t,  Maumee  River  frozen 
over;  22d,  })roke  up  and  cleared  away  fnmi  dock;  at  2.45  p.  m.,  an  immense  field  of 
ice  came  down  sweeping  away  span  of  new  railn)ad  bridge.  Cleveland,  Ist  to  25th, 
floating  ice.  Bufi'alo,  1st  to  23d,  river  frozen  ;  24th,  broke  up ;  28th,  river  and  harbor 
clear.  Fort  Niagara,  Ist,  river  full  of  floating  ice;  9th, clear.  Sebago  Lake,  Maine, 
28th,  15  inches  ice  in  lower  bay,  "  upper  bay  only  frozen  over  one  <lay  this  winter." 
Lake  Champlain,  at  West  Charlotte,  Vermont,  7th,  partly  frozen;  8th,  ice  all  gone, 
exce])t  in  bays ;  15th,  nmch  floating  ice.  The  Hudson  River,  at  Wappiiiger's  Falls,  4tb, 
finn ;  20th,  ice  10  inches  thick ;  26th,  ice  spongy  ;  27th,  ice  moving ;  28th,  river  open 
to  Poughkeepsie,  navigation  resumed.  Albany,  28th,  ice  breaking  up.  West  Point, 
27th,  first  steamer  passed  up  river.  Ardenia,  river  open  throughout  month.  Rockfortl, 
HI.,  5th,  river  clear ;  11th,  frozen  over ;  14th,  clear.  Morristown,  Dakota,  28th,  "  James 
River  nearly  open."  New  London,  Conn.,  14th,  Thames  River  full  of  floating  ice  from 
Shetucket. 

TEMPERATURE  OP  WATER. 

The  temperature  of  water,  as  observed  in  rivers  and  harbors,  is  shown  in  table  on 
chart  No.  111. 

Maximum  and  minimum  temperatures. — The  highest  maxima  have  been :  65°  at  Saint 
Mark's,  63°  at  Galveston  and  Jacksonville,  56^  at  Augusta,  Montgomer>',  and  Savannah, 
and  55°  at  Charleston  and  Mobile.  The  lowest  minima  have  been  :  29°  at  Portland, 
Me.,  :Wo  at  Keokuk,  31°  at  Wood's  Holl  and  New  York  City,  and  32°  at  Sandusky. 

Manges  of  temjjerafure.— The  least  have  been  1°  at  Detroit  and  Duluth,  2^  at* East- 
port  and  Grand  Haven,  3<^.5  at  Milwaukee,  and  4^  at  Charleston,  New  London,  San-' 
clusky,  and  Wilmington.    The  largest :  12^  at  Galveston,  11°  at  Keokuk,  Montgomery, 
and  Saint  Louis;  and  10°  at  Saint  Mark's. 
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ATMOSPHERIC  ELECTRICmT. 

Thnnder-sloj-ms, — 4th,  Texas:  6tli.  Texas,  Lonisiana ;  7th,  Florida,  Alabama^  Georj^a, 
Louisiana,  South  Carolina;  titn,  Alabama,  North  Carolina,  Mississippi,  Vir^piiia;  ^<b, 
Florida,  Tennessee,  Georpa,  Alabama,  Indiana,  Kentucky,  Ohio ;  lOth,  Virginia ;  12tb, 
Texas;  13thj  California,  Mississippi,  Alabama;  14th,  Florida,  Louisiana ;  15th,  Florida; 
17th,  Goorgia,  North  Carolina;  idth,  Texas,  Iowa,  Illinois,  Missouri;  20th,  Indian  Ter- 
ritory, Kansas,  Texa^,  Mississippi,  Alabama,  Tennessee,  Arkansas,  Lonisiana,  Mis- 
souri, Ohio;  21st,  Alabama,  Tennessee,  Kentucky,  South  Carolina,  Florida,  G^rgia, 
Indiana,  Missouri,  North  Carolina,  Ohio,  Pennsylvania ;  22d,  Maryland,  New  Jersey, 
New  York,  Pennsylvania,  Texas,  Virginia;  23d,  Florida,  Maryland;  24th,  Kansas, 
North  Carolina;  26th,  Florida,  Texas;  27th,  Florida;  28th,  New  Mexico,  Nebraakay 
Kansas,  Ceorgia. 

Distant  lightning. — On  the  7th  at  North  Carolina,  Florida,  and  Greorgia;  9th,  North 
Carolina;  21st,  North  Carolina  and  Oeorgia;  22d,  Texas,  North  Carolina,  and  Mary- 
land ;  27tli,  Colorado  ;  28th,  Colorado. 

Auroras.^ On  the  oth  at  Cornish  and  Orono,  Me.,  Contoocookville  and  Mount  "Wash- 
ington, N.  H. ;  12th,  Crcsoo,  Iowa ;  llhh,  Atco,  N.  J. ;  26th,  Escanaba  and  Alpena,  Mich. ; 
27th,  Albany,  N.  Y. ;  26th,  during sand-stonu  at  Visalia,  Cal.,  electricity  intense;  28th, 
Santa  F^,  atmospheric  electricity  intense,  interfering  with  working  of  line.  Pike's 
Peak,  the  assistant  on  station  at  summit,  in  ascending  the  mountain,  encountered 
severe  electric  stonn  at  timber  line,  in  which  his  hair  crackled,  and  he  experienced  a 
severe  burning  sensation  aU  over  the  head. 

Magnetic  phenomena. — ^The  average  diurnal  magnetic  range  in  declination  is  again 
rei)orted  by  Professor  Hinrichs,  of  Iowa  City,  as  4^  minutes. 

OPTICAL  niRNOMENA.  " 

Solar  halos, — ^2d,  Dakota,  Iowa,  Kansas;  Sd,  Illinois,  Iowa,  Michigan;  4tb,  Con- 
necticut; 5th,  Michij^au,  Pennsylvania,  Louisiana,  Iowa,  Florida;  6th,  Dakota,  Iowa, 
Nebraska,  Geor;i:ia,  Vermont;  7th.  Iowa,  Nebraska,  Ohio,  Wisconsin;  8th,  NewHamp- 
shin%  Wisconsin,  California,  Colora<lo;  9th,  Iowa,  Michigan,  Wisconsin,  California; 
10th,  Illinois.  Iowa,  Nebraska,  California,  Michigan;  11th,  Illinois,  Indiana,  Iowa, 
Michigan,  Nebraska,  Wisconsin,  Ohio,  Rlio<le  Island,  Massachusetts;  12th,  Connecticut, 
New  Haiu])shir(s  Ohio,  Tennessee,  Alabama,  Louisiana,  Florida,  Georgia,  Rhode 
Island ;  13th,  Illinois,  Indiana,  Iowa,  Ohio,  We«t  Virginia ;  14th,  Illinois  Indiana, 
Michigai),  New  York,  Kentucky ;  15th,  Connecticut,  Indiana,  Maine,  Massachusetts, 
New  Hampshire,  New  York,  Vermont,  Texas ;  16th,  Connecticut,  Miss  mri.  New  Hamp- 
shire, New  York,  Dakota;  17th,  Maine,  Maryland,  Kentucky,  North  Carolina;  ISth. 
Maryland,  Dakota;  19th,  Illinois,  Indiana,  Maine,  Michigan,  New  York,  Ohio,  Ken- 
tucky ;  20th,  Nebraska,  Illinois,  Iowa,  Maine,  Ohio,  Tennesse-e,  Wisconsin,  Dakota, 
Georgia ;  2l8t,  Nebrsiska,  New  Ji»rsey,  Ohio,  Colorado ;  22d,  Iowa,  Kansas ;  23d,  Cali- 
fornia, Kansas;  24th,  Ohio;  25th,  Connecticut,  Indian  Territory,  Texas,  Rhode  IslamL; 
26th,  Colorado,  Kansas,  Texas,  Georgia;  27tli,  Missouri,  North  Carolina,  Georgia: 
28th,  Connecticut,  Iowa,  Massachusetts,  Nebraska,  New  York,  Kansas,  Georgia,  Rhode 
Island. 

Lunar  hulos. — 1st,   Michigan ;  2d,  Massachusetts,   Nebraska ;   3d,  Michigan ;   4th. 
Nebraska ;  Gth,  Arkaiusas,  Maine,  New  Hampshire;  7th,  Canada,  Illinois,  Iowa,  Mar^'- 
land,  Michigan,  New  Jei'sey,  Virginia,  Wisconsin,  Nebraska,  Missouri,  New  York, 
Kentucky,   Connecticut ;    8tl!,  Indiana,  Minnesota,  New  Jersey,  Wisconsin,  Texas, 
Michigan,  Vermont,  Massjicliusetts ;  9th,  Dakota,  Iowa,  Massachusetts,  Michigan, 
Minnesota,  Nebraska,  New  .Jersey,  Pennsylvania,  Wisconsin,  California,  Kansas,  North 
Carolina,  Georgia,  South  Carolina;  10th,  Nebraska,  Illinois,  Iowa,  Missouri,  Ohio, 
Wisconsin,  New  Mexico,  Massachusetts;  11th,  Illinois,  Indisina,  Maryland^  Massachu- 
setts, Missouri,  Nebraska,  New  Hampshire,  New  York,  North  Carolina,  Ohio,  Pennsyl- 
vania, Vermont,  Wisconsin,  Dakota,  Texas,  Iowa,  Michigan,  Tennessee,  Rhode  Island, 
Maine,  Connecticut ;  12th,  Nebraska,  C<»nnecticut,  Illinois,  Iowa,  Kansas,  Kentucky, 
Maine,  Massachusetts,  New  Hampshire,  New  York,  North  Carolina,  Wisconsin,  Nevada, 
Colorado,  Mississippi,  Alabama,  Minnesota,  Ohio,  Tennessee,  Florida,  Georgia,  Sonfh 
Carolina,  Rhode  Island ;  13th,  Indiana,  Iowa,  Kansas,  New  Jersey,  New  York,  Ohio, 
Pennsylvania,  Vermont,  Wisconsin,  California,  Colorado,  Minnesota,  Illinois,  Mich- 
igan, Kentucky,  Massachusetts.  Connecticut;  14th,  Michigan,  Connecticut,  Indiana, 
Iowa,  Mississippi,  New  Jerney,  New  York,  Ohio,  Vermont,  Virginia,  Wisconsin;  15th, 
Canada,  Connecticut,  Indiana,  Maine,  Massachnsetts,  Nebraska,  New  Jersey,  New 
York,  Texas,  Michigan,  North  Carolina,  New  Hampshire,  Rhode  Island,  Vennont: 
16th,  Dakota,  Illinois,  Indiana,  Kansas,  Kentucky,  Maine,  Massachusetts,  Michigan, 
Mississippi,  Missouri,  New  Hampshire,  New  Jersey,  New  York,  North  Caixdina,  Ohio, 
Veniionr,  California,   Nebraska,  Alabama,   Minnesota,  Tennessee,  Virginia,  Maine, 
Rhode  Island,  Connecticut ;  17th,  Illinois,  Massachusetts,  California,  Nebraska,  Mis- 
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sonri,  Connecticnt ;  18th,  Illinore,  Iowa,  Kansas,  Mississippi,  Alabama,  Louisiana,  New 
York,  New  Hampsbire,  Massachusetts  j  19th,  Illinois,  Indiana,  Massa-chnsetts,  Vir- 
ginia, Georgia^  Connecticut ;  20th,  Maine,  Nevada,  Massachusetts ;  21st,  South  Caro- 
lina; 23d,  Cahfomia. 

Mirage, — Olivet,  Dak.,  4th;  Baxter  Sprinffs,  Kans.,  28th;  Moorbead,  Minn.,  Ist  and 
2d;  Genoa,  Nehr.,  4th;  Tybee  Island,  Ga.,  llth;  New  London,  3d  and  19th. 

MISCELLANEOUS  PHENOMRXA. 

BotanicaL — Alabama :  Green  Spring,  peach  trees  in  bloom,  23d.  Arkansas :  Jndsonia, 
spring  beauties,  maples,  and  danbdils  blooming,  I7th  ^  wild  forget-me-nots  and  peach 
trees  in  bloom,  22d.  California:  Visalia,  peach  trees  m  full  bloom,  22d ;  Sacramento, 
almond  and  peach  trees  in  bloom  several  weeks;  trees  leafing.  Connecticnt:  New 
London,  crocus  blooming,  25th.  Dakota:  Olivet,  weeds  and  grass  sprouting,  l^th. 
Florida :  Houston,  peach  trees  and  rose  bushes  in  bloom,  12th ;  crocuses  and  hyacinths 
in  bloom,  28th ;  plum  trees  in  bloom,  24th ;  Milt<on,  plum  trees  in  bloom,  28th ;  peach 
trees  in  bloom,  24th.  Illinois :  Havana,  scilla  siberica  blooming,  25th ;  soft  maples  in 
bloom,  20th.  Iowa :  Fort  Madison,  peonies,  horse-radish  and  calamus  sprouting,  7th ; 
elder  trees  budding,  cherry  and  peach  buds  swelling,  and  blackberry  buds  bursting, 
17th.  Kansas:  Creswell,  peach  buds  swelling,  23a:  wheat  growing  finely;  25tn, 
Empire  City,  snowdrop  ana  crocus  in  bloom,  12th ;  liverwort  m  bloom,  13th ;  Inde- 
pendence, adder-tongue  in  bloom,  25th ;  willow  leafing,  22d;  soft  maple  blooming  27th ; 
peaches,  cherries,  and  plums  nearly  in  bloom,  28th ;  wheat  growing  the  entire  month ; 
baxt'Cr  Springs,  roses  and  honeysuckles  leafinj^,  27th ;  Holton,  forest  trees  bndding, 
28th ;  Lawrence,  maples  in  bloom,  16th.  Mississippi :  Brookhaven,  maple  trees  and 
jessamine  blooming,  hickory  buds  sweUing,  24th ;  Vicksbnrg,  pesch  trees  blooming, 
24th.  Michigan:  Litchfield,  maple  sap  running,  28th.  Louisiana:  New  Orleans, 
orange  trees  budding,  27th.  Missouri :  Lebanon,  cherries  budding,  peach  buds  fully 
formed,  28th ;  Oregon,  maple  trees  budding,  6th.  New  Hampshire :  Mill  Village, 
maple  sap  running  well,  i^th.  New  Jersey:  Vineland,  cotton  wood  and  mapAe  buds 
swelling,  9th.  Ohio :  Ruggles,  wheat  green,  maple  trees  budding,  281  h  ;  Ringgold, 
wheat  and  fruit  prospects  good,  28th.  Pennsylvania:  Chambersburg^  crocus  and 
snow-drops  in  bloom,  21st.  Tennessee :  McMinnville,  forest  trees  bnddmg,  iris  and 
spirea  blooming,  23d.  Maryland  >New  Market,  purple  grackle  first  seen,  27th.  Sandy 
Springs,  wheat  growing,  flowers  in  bloom,  28th.  lexas,  Clarksville,  peach  and  plum 
trees  in  bloom ;  Belmont  Farm,  wild  flowers  in  bloom,  17th ;  peach  and  almond  trees 
in  bloom,  19th;  Anstin,  garden  vegetables  abundant,  flowers  m  bloom,  all  fruit  treos 
in  bloom,  28th;  Graham,  prairie  violets  in  bloom,  17th.  Virginia:  Alto  Vista,  elder 
bushes  budding,  22d ;  Prospect  Hill,  daftpdils  in  bloom,  22d  j  hyacinths  in  bloom,  I4th ; 
Wytheville,  aspens  bndding,  8th;  pruning  and  transplanting,  28th.  West  Virginia: 
Morgantown,  trees  budding,  24th.    Wisconsin :  Rocky  Run,  willows  budding,  4th. 

Mrdn. — Blackbird$y  Southington,  Conn.,  28th;  Elmira,  III.,  23d;  Great  Bend,  Ksns., 
28th;  Fallston,  Md.,23d;  Mendon,  Mass.,  28th;  Fayette,  Miss.,  1st,  7th;  Bethel,  Ohio, 
24th.  Bullfinches.  Oregon,  Mo.,  26th.  Bluebirds,  Jndsonia,  Ark.,  6th;  Sonthington, 
Conn.,  2d,  5th,  8th,  12th,  22d,  24th  to  28th;  Elmira,  III.,  25th;  Hennepin,  III.,  27th; 
Sandwich,  III.,  28th;  Havana,  111.,  3fl;  Louisville,  111.,  17th;  Fort  Madison,  Iowa, 
20th;  Gutt<^nburg,  Iowa,  27th;  Empire  City,  Kans.,  13th;  Independence,  Kans.,  28th; 
Afton,  Iowa,  25th ;  Muscatine,  Iowa,  25th ;  Boonslwro*,  Iowa,  27th ;  St-anley,  Kans., 
17th ;  Holton,  Kans.,  17th  ;  Mendon,  Mass.,  28th ;  Fort-  Gibson,  Ind.  Ter.,  19th ;  Daven- 
port.. Iowa.,  20th ;  Somerset,  Mass,  24  th ;  Fall  River,  Mass.,  23d ;  North  wort,  Mich.,  28th ; 
Litchfield,  Mich.,  25th:  Oregon,  Mo.,  5th;  Plattsmouth,  Nebr.,  15tn;  Starkv,  N.  Y., 
2oth;  Flushing,  N.  Y.,  17th;  Murphey,  N.  C,  10th;  Highlands,  N.  C,  7th;  Belle- 
fontaine,  Ohio,  24th;  Little  Mountain,  Ohio,  22d;  Bethel,  Ohio,  13th;  Jacksonbnrg, 
Ohio,  15th;  Mount  Auburn,  Ohio,  24th.  RbbinB,  Elmira,  N.  Y.,  2-2d:  Saudwich,  111., 
2l8t;  Havana,  111.,  3d;  Milford,  Ind.,  24th;  Fort  Madison,  Iowa,  20th:  Empire  City, 
Kans.,  15th;  Independence,  Kans.,  28th;  Boonsboro',  Iowa,  {?7th;  Holton,  Kans., 
19th;  Fort  Gibson,  Ind.  Ter.,  14th;  Somei-set,  Mass.,  19th;  Fall  River,  Mass.,  2«th; 
Litchfi«ad,  Mich.,  1st ;  Oregon,  Mo.,  19th ;  Freehold,  N.  J.,  8th  and  23d ;  Starky,  N.  Y., 
28th  ;  Bellefontaine,  Ohio,  19th ;  Little  Mountain,  Ohio,  22d ;  Bethel,  Oliio,  13th  ;  Jack- 
s(mburg,  Ohio,  2Ut ;  Monnt  Auburn,  Ohio,  7th ;  Ringgold,  Ohio,  2l8t ;  Brownsville, 


^,.,      a.^.'..,     ^^.^,    ^.^.,      ««..cr-S/u......xy,    mWTW,    «VIU  ,         »    UI.1,    A«^  t*  »,     avvu,       vi&^csw    x^^uu,     JVCauiS. ,    VI  .U  , 

Dubuque,  20th ;  Oregon,  Mow,  7th,  13th,  and  18th ;  Emerson,  Nebr.,  20th ;  Jacksonbnrg, 
Ohio,  18th.  Cr<nr«,  Monticello,  Iowa,  5th;  Bethel,  Ohio,  13;  Ringgold,  Ohio,  9t,h. 
Killdeer,  Fort  Madison,  Iowa,  19th;  Milford,  Del.,  2-2d;  Baxter  Springs,  Kans.,  16th; 
Fallston,  Md.,  23d.  Pigeons,  Fayette,  Miss.,  12th;  Jacksonbnrg,  Ohio,  18th.  Phehe 
birds,  Plattsmouth,  Nebr.,  23d;  Somerset,  Mass.,  8th.  Buzzards,  Jacksonbnrg,  Ohio, 
25th.     Geese,  flying  N.,  Sandwich,  111.,  23d;  Elmira,  III.,  25th;  Augusta,  111.,  17th; 
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Mount  Sterling,  III..  28th;  Laconia,  Ind.,  9tli;  Milford,  Ind.,  22d:  Monticello,  lova, 
I9th;  Guttenburg,  Iowa,  19th;  CreBwell,  Kans.,  16th;  Independence,  Kans.,  27th: 
Vail,  Iowa,  18th;  Nora  Springs,  Iowa,  19th;  yi8alia,Cal.,2l8t;  Fort  Gihson,  Ind.  T.. 
14th ;  Dubniine,  5i8th:  Emerson,  Nebr.,  20th ;  Flushing.  N.  Y.,  10th;  flying  W.,  Mount 
Sterling,  111.,  16th;  nyins  S.,  Fort  Madison,  Iowa,  7th;  Centre  Mound,  Kans.,  2l8t; 
Somerset,  Mass.,  19th;  nying  N.  £.,  Fort  Madison,  Iowa,  2d :  Holt-on,  Kans.,  13th; 
N.  W.,  Los  Angeles,  Cal.,  6th.  Meadow  larka^  Hennepin,  111.,  27tn ;  Nora  Springs,  Iowa, 
14th ;  Centre  Moimd,  Kans.,  28th ;  Great  Bend,  Kans.,  28th ;  Bellefontaine,  Ohio,  24tb. 
Chickade€j  Monticello,  Iowa,  3d  and  10th.  Woodpeckers,  Monticello,  Iowa2  4th.  Mg- 
Iwh  8j)arrow8,  New  Market,  Md.,  2l8t;  Somerset,  Mass.,  24th;  Northport,  Mich.,  28th; 
Flushing,  N.  Y.,  4th.  Blue  jaye^  Gutt<euburg,  Iowa,  27th;  Muscatine,  Iowa.  25th; 
Oregon,  Mo.,  5th.  lied  hirdu,  Oregon,  Mo.,  5th;  Brookhaven,  Miss.,  25th.  Owh,  Ore- 
gou.  Mo.,  10th,  11th,  15th,  16th.  Mocking  birds,  Houston,  Tex.,  14th;  Independence, 
Kans.,  17th;  Savannah,  111.,  24th.  Prairie  chickens,  Hennepin,  111.,  28th;  Monticello, 
Iowa,  27th ;  Ores  well,  Kans.,  27th. 

MiscellaneoHs, — Frogs  piping  at  Jndsonia,  Ark.,  I5th;  Milford,  Del.,  22d;  Gkitten- 
burg,  Iowa,  20th;  Baxter  Spnngs,  Kans.,  5th  and  6th;  CresweU,  Kans.,  2d  and2l9t: 
Stauley,  Kans.,  17th;  Independence,  Kans.,  18th ;  Fallston,  Md.,21st;  Sandy  Springs, 
Md.,  21st;  Fort  Gibson,  lud.  T.,  13th;  Fayette,  Miss.,  1st,  6th,  and  14th;  Howani, 
Nebr.,  18th;  Alto  Vista,  Va.,  Ist;  Prospect  Hill,  Va.,  8th.  Eartk-worms,  Lawrenw, 
Kans.,  28th;  Oregon, .  Mo.,  23d.  Bees,  Milford,  Ind.,  20th;  Guttenborg,  Iowa,  6th; 
Alton,  Iowa,  26th ;  Savannah,  24th ;  Chambersburg,  Pa.,  27th.  Caierpiliars,  Monti- 
cello, Iowa,  2dth;  Tioga,  Pa.,  27th.  Lizzards,  Austin,  Tenn.,  13th.  Millers,  Fort 
Madison,  Iowa,  6th.  Sutterjiies,  Guttenburg,  Iowa,  5th;  Savannah,  24th;  Fayettt^, 
Miss.,  8th  and  16th.  Moths,  Guttenburg,  £>wa,  5th;  Oregon,  Nev.,  25th  and  26tb. 
Mosquitos,  Fort  Madison,  Iowa,  28th;  Independence,  Kans.,  24th  to  2dtb.  Grasf- 
hoppers,  Guttenburg,  Iowa,  plentiful,  26th ;  Boonsboro',  Iowa,  7th. 

rolur  hands, — ^7th,  Indiana;  8th,  Mississippi,  Iowa,  New  Hampshire;  10th,  Iowa: 
12th,  Virginia:  13th,  Iowa;  16th,  Missouri ;  17th,  New  Hampshire;  18th,  Mississippi, 
Nebraska;  19th,  Indiana;  21st,  Missouri,  Nebraska;  26th,  Vermont;  27th,  ludiaua; 
28th,  Indiana,  Nebraska,  Virginia. 

Sunsets. — The  characteristics  of  the  sky  as  iudicatiye  of  fair  or  foul  weather  for  the 
succeeding  24  hours,  have  been  observed  at  all  Signal-Service  stations.  Reports  from 
107  stations  show  2,942  observations  to  have  been  taken,  of  which  2,539,  or  B().3  pt^r 
cent.,  were  followed  by  the  expected  weather.  Fifty-three  doubtful  cases  were 
reported. 

Frairie  fires, — 1st,  Indian  Territory ;  2d,  Indian  Territory,  Dakota ;  3d,  Indian  Ter- 
ritory, Minnesota;  4th,  Minnesota,  Kansas;  5th,  Kansas;  6th,  Dakota,  Minnesota; 
7th,  Minnesota;  8th,  Minnesota;  9th,  Minnesota;  10th,  Minnesota;  16th,  Kansas; 
17th,  Kansas;  18th,  Kansas;  19th,  Kansas;  21st,  Kansas;  22d,  Indian  Territory;  iSd, 
Indian  Territ'Ory.  Dakota,  Kansas;  24th,  t)akota,  Kansas;  25th,  Indian  Territory, 
Kansas;  26th,  Indian  Territory,  Dakota,  Iowa,  Kansas;  27th,  Indian  Territory,  Texas, 
Dakota,  Kansas ;  28th,  Dakota,  Kansas. 

Meteors.—M.  Westchester,  Pa. ;  4th,  Monticello,  Iowa,  Woodstock,  Md.,  Flatonia, 
Tex.;  5th,  Mobile;  6th,  Wootlstock,  Mfl.,  Westerville,  Ohio;  7th,  Saint  Maiy's  Home, 
Ind.,  Somerset,  Mass.;  9th,  Fort  Pembina,  Dak.;  12th,  Fall  River,  Mass.,  Dunbarton, 
N.  H. ;  15th,  Chepaohet,  R.  I. ;  16th,  Chepiichet,  R.  I. ;  18th,  Saint  Mary's  Home,  In<l.; 
2l8t,  Flatonia,  Tex.;  22d,  New  Orleans;  24th,  Kensico,  N.  Y.;  25th,  Woodstock^  Md., 
Kensico,  N.  Y.,  Mt.  Auburn,  Ohio;  26th,  Woodstock,  Md.;  27th,  Coming,  Mo.,  l>t- 
hold,  N.  J.;  28th,  Woodstock,  Md.,  Freehold.  N.  J.  19fch,  Cincinnati,  10.15  p.in.,a 
meteor  shot  through  the  clouds  and  moved  m)m  SW.  to  NE. ;  it  was  very  lumiiioJLS 
and  small  particles  continually  fell  from  it. 

Zodiaml  %^to.— Southington,  Conn.,  3d,  4th,  5th,  26th  to  28th ;  Daytona,  Fla.,  l-^t, 
4th,  19th  to  26th ;  Como,  111.,  2d ;  Saint  Mary's  Home,  Ind.,  3d,  7th,  18th,  26th  to  i«rh; 
Iowa  City,  Iowa,  Ist  to  4th,  19th,  27th,  28th ;  Monticello,  Iowa,  1st,  2d,  4th,  2:M  ^o 
26th;  Great  Bend,  Kans.,  2nth;  Okaloosa,  La.,  18th;  Cornish,  Me.,  5th,  19th, Jwt'i* 
Somerset, 
18th  to 
25th  to 
to  28th 
Y.,  4th,' 18th ;' Bellefontaine,'  Ohio,  18th,  28th;  Williamsport,  I^a.,  28th;  Wythov 

Vo         r^*\*       1CWK      tyr^V.      Ofifl^  •    fia^nnnnli       1  of  •    '^PvKao  Talanil     Cla     ^>fli1     «>iltli  r    V«\Vbl 


tew  seconds.     August  27,  11.35  a.  m.,  tnree  suocKs  trom  «.     Bept«mt>er  lu,  lv,'^  «•  -^ 
two  shocks,  lasting  seven  seconds;  the  facade  of  church  of  San  Sebastian  swayeai 
and  fro  noticeably.    November  21st,  10. It?  a.m.,  two  vertical  shocks;  10-37 p. ">•? 
number  of  small  shocks,  the  first  vertical,  the  last  apparently  from  S  W.,  duration  ton. 
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seconds;  26th,  9.57  a.m.,  a  few  vertical  shocks,  repeating  quickly,  lasting  twenty 
seconds.  From  Iqnique,  Pern,  January  23d,  1878,  7.50  p.  m.,  strong  shock,  lasting 
thirty  seconds.  *'  Shock  appears  to  have  been  much  greater  in  the  interior,  and  many 
factories  had  to  suspend  work."  Arica,  Peru,  January  23cl,  8.10  p.m.,  "very  severe 
and  prolonged  shock,  followed  by  slighter  shocks  throughout  ni^ht.**  Iquique,  Jan«- 
ary  24th,  8.30  p.  m.,  heavy  shock,  followed  by  lighter  shocks  during  night,  and  on  the 
25th,  every  flfteen  minutes ;  "roads  obstructed,  and  shipping  operations  paralyzed  for 
three  days."  On  the  5th  of  the  present  month,  11.20  a.  m.,  Flushing,  N.  Y.,  severs 
shock,  shaking  houses  and  breaking  crockery  and  windows.  26th,  11.56  a.  m.,  San 
Francisco,  Cal.,  three  vibrations,  N.  to  S.,  lasting  about  five  seconds. 

JHdal  wave. — ^At  Callao,  Peru,  South  America,  January  27,  "sea  excessively  rough  all 
day ;  the  waves  washed  with  violence  along  the  whole  sea-front  of  town  and  for  about 
two  miles  on  either  side,  causing  great  destruction  of  property;  flooded  whole  of 
English  railroad  station  and  streets  adjoining;  wet-dock  badly  damaged;  all  forts 
fronting  on  sea  sufiered ;  the  Ayacucho  battery  nearly  washed  away." 

SOLAR  PHENOMENA. 

5afi  spots. — ^The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  com- 
municated by  Bear- Admiral  John  Rodgers,  U.  S.  N.,  Superintendent  of  the  Naval  Obser- 
vatory. 
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Professor  Hinrichs,  of  Iowa  City,  reports  on  the  3d,  1  group,  7  spots,  two, very  lam 
size ;  4th,  2  groups,  12  spots ;  5th,  2  groups,  12  spots ;  6th,  2  groups,  9  spots ;  on  the 
other  days  of  observation,  viz,  the  11th,  12th,  19th,  26th,  27th,  and  28th,  no  spots 
were  observed. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.  (Bvi.  Aasgd.),  Chirf  Signal  Officer,  U.  8.  A. 


Paper  36. 

MONTHLY  WEATHER   REVIEW,  MARCH,  1878. 

uttroduction. 

In  compiling  the  present  review  the  following  data,  received  up  to  April  13,  have 
been  made  use  of,  viz :  the  regular  tri-daily  weather  charts,  containing  the  data  of 
simnltaneous  observations  taken  at  130  Signal  Service  stations  and  12  Canadian  sta- 
tions; monthly  Journals  and  means  from  134  of  former,  and  means  fh>m  12  of  latter; 
two  hundred  and  forty-three  monthly  registers  from  volunteer  observers ;  forty-seven 
monthly  registers  from  United  States  Army  post  surgeons;  marine  records;  inter* 
national  simultaneous  observations :  monthly  reports  of  the  weather  services  of  the 
States  of  Iowa  and  Missouri;  reliable  newspaper  extracts;  speciid  reports^ 
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BAROMETRIC  PRESSURE. 

,  Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  by 
the  isobaric  lines.  Compared  with  the  means  for  March  of  previous  years  the  press- 
ure for  the  present  month  averages  lower  than  usual,  except  for  the  California  coast, 
where  it  has  been  about  the  normal.  From  the  Missouri  Valley  to  the  Upper  Lakes 
it  is  lower  from  0.15  to  0.25  of  an  inch ;  in  Nova  Scotia,  from  0.10  to  0.15  of  an  inch. 

Tlie  local  barometric  ranges^  as  reduced  to  sea-level,  for  the  month,  have  been  as  fol- 
lows: Large, — Springfield,  Mass.,  1.64  inches;  Portland,  Me.,  1.5d;  Mount  Washing- 
ton, 1.55 ;  Boston.  1.53 ;  Albany,  New  Haven,  and  Woo<l's  HoU,  1.49 ;  New  London 
and  Eastport,  1.4@ ;  Newport,  1>46 :  Burlington,  1.44 ;  New  York,  1.41 ;  Philadelphia, 
1.36,  and  Rochester,  1.33 inches,  omall. — San  Diego,  0.52 inch;  Los  Angeles  and  Key 
"West,  0.55 :  Yuma,  0.65;  Santa  F^,  0.66 ;  Brownsville,  Tex.,  0.68;  Mobile,  0.70 ;  New  Or- 
leans, Vicksburg,  and  Saint  Marks,  0.73 ;  San  Francisco,  Pioche,  Montgomery,  and 
Galveston,  0.75;  and  Yisalia,  Indianola,  Nashville,  and  Jacksonville,  0.76  inches. 

Areas  of  high  pressure, — ^Ten  of  these  have  appeai'ed  and  are  described.  While  the 
dumber  is  about  the  average  for  the  month,  yet  none  of  them  are  very  decided,  as  is 
usual  for  the  month  of  March.  There  have  not  been  any  general  ''northers"  in  the 
Gulf  States  during  the  month. 

No.  I. — ^This  is  a  continuation  of  the  hi^h-pressur^  area  described  in  the  Febru- 
ary review  as  No.  X.  1st,  in  the  morning  it  was  central  north  of  New  York ; 
liighest  barometer,  reduced  to  sea-level,  30.S  inches  at  Rockliffe,  Canada,  and  0.65 
;above  the  normal  at  Father  Point.  The  temperature  was  below  zero  in  the  Ottawa 
jAud  Saint  Lawrence  Valleys,  minimum  — 12^  at  Rockliffe,  and  below  freezing  from 
Jfi^ew  England  to  the  Lakes  and  interior  of  the  Middle  States  and  North  Carolina.  2d, 
4t  was  highest  in  the  morning  in  Southern  New  England,  with  the  barometer  30.43  at 
New  London,  and  0.41  above  the  normal  at  Boston  and  New  London ;  temperature 
below  freezing  from  Northern  Michigan  to  New  England,  and  below  zero  over  the 
mouth  of  the  Saint  Lawrence.  During  the  day  it  disappeared  in  advance  of  storm 
No.  I. 

No.  II. — 1st,  the  pressure  increased  aloncr  the  entire  Pacific  coast,  with  clear  weather, 
ithelliarometer  at  San  Francisco  reading  0.30  above  the  normal  by  midnight.  2d,  it 
continued  advancing  eastward  across  the  Rocky  Mountain  region,  producing  high 
northerly  witids  and  gales  from  Dakota  to  Noi;them  Texas ;  N.  56  miles  on  Pike's 
Peak^  uuduight  barometer  at  Salt  Lake  City  0.49  above  normal ;  morning  minimmn 
temperature  on  Pike's  Peak,  — 10^.  3d,  it  extended  toward  the  Lower  Missouri  Valley 
and  the  Southwest,  with  colder  and  clear  weather;  barometer  0.30  above  normal  at 
Denver  and  North  Platte  in  the  afternoon.  4th,  in  the  morning  it  was  central  in 
Texas  and  Indian  Territory,  with  barometer  0.23  above  normal  at  Port  Sill  and  Deni- 
son.  5th,  morning,  it  covered  the  South  Atlantic  States,  with  cold  and  clear  weather; 
temperature  below  freezing  from  Northern  G^rgia  and  Eastern  Tennessee  to  New 
England ;  at  Wilmington,  midnight,  barometer  0.45  above  normal.  6th,  isobar  30.40 
included  the  South  Atlantic  States  and  portions  of  Nova  Scotia  and  New  Brunswick, 
and  0.51  above  normal  at  Halifax.  In  the  first  section  it  continued  above  the  normal 
during  this  day  and  the  following,  while  storm  No.  3  was  passing  eastward.  8th,  it 
apporentl/  extended  itself  northward,  with  increasing  pressure,  over  the  Middle 
States;  midnight,  above  normal  0.40  at  Cape  May,  0.44  at  Burlington,  and  0.49  at 
Kingston.  9th,  isobar  30.60  reached  fromNew  Jersey  to  the  Saint  Lawrence  VaUey ; 
0.58  above  normal  at  Burlington  and  0.68  at  Father  Point.  It  passed  to  the  south- 
eastward dnrinc  the  9th  and  10th,  in  advance  of  storm  No.  V. 

No.  III. — Dunng  the  7th  this  high  area  advanced  eastward  over  the  Pacific  States, 
especially  Oregon,  following  storm  No.  HI.  8th,  morning,  the  baromet«r  at  Portland 
read  30.50,  or  0.44  above  the  normal:  by  midnight  0.39  above  at  Virginia  City.  9th, 
it  apparently  passed  northward  into  British  America. 

No.  IV  was  first  felt  on  the  10th  as  advancing  southeastward  over  the  Saint  Law- 
rence Valley.  11th,  morning,  barometer  at  Father  Point  0.72  above  normal.  12th, 
isobar  30.40  included  New  Brunswick,  with  temperatures  slightly  above  zero.  Durini^ 
the  12th  and  13th  it  disappeared  to  the  eastward  in  advance  of  storms  Nos.  VII 
and  VIII. 

No.  V  apparently  advanced  southeastward  over  the  Rocky  Mountain  region  on  the 
13th.  14tn,  momrng,  barometer  at  North  Platte  0.21  above  normal,  and  midnight 
0.23  above  at  Santa  ¥6 ;  afternoon,  it  was  central  in  Missouri.  15th,  morning,  cen- 
tral in  the  Lower  Ohio  Valley,  with  increased  pressure;  midnight,  it  covered  the 
Southern  States,  and  ailterwara  lost  its  identity  under  the  influence  of  storm  No.  IX, 
then  advancing  southeastward  over  the  Lake  region. 

jjo.  VI.— 16th,  morning,  barometers  at  Virginia  City  0.28  and  North  Platte  0.35 
above  the  normals;  the  central  highest  pressure  passed  eastward  over  Manitoba; 
afternoon,  barometer  at  Bismarck  0.36  above  normal.  17th,  it  appeared  as  a  barom- 
etric ridge,  reaching  from  Minnesota  to  Nebraska,  which  gradually  moved  eastward. 
18th,  morning,  isobar  30.20  included  the  country  from  Michigan  to  Northern  Mi(»- 
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fiissippi  and  Nortbeastem  ArkanRas,  and  0.32  above  normal  at  Milwankee.  19tby 
znommg^  it  was  central  in  Tennessee,  and  only  0.19  above  normal  at  Nashville.  It 
'was  dissipated  in  the  Sonthem  States  on  that  and  the  following  day. 

No.  VII. — 19th, advanced  southeastward  over  Manitoba;  barometer  30.40  at  Fort 
Garry.  SK)th,  it  covered  the  Upper  Lake  re^on ;  morning,  barometer  at  Milwaukee 
30.33,  or  0.34  above  normal ;  only  a  slight  rail  in  temperature  accompanied  it.  2lHt, 
isobar  30.20  reached  from  Virginia  northward  over  Lake  Ontario  into  Quebec,  and  the 
following  morning  included  the  Lake  rej^ion  and  Middle  States,  with  minimum  tem- 
peratures of  near  zero  in  the  Lower  Saint  Lawrence  Valley  and  New  Brunswick. 
IDuring  the  day  it  rapidly  disappeared  under  the  influence  of  storms  Nos.  XI  and 

No.  VIII. — ^23d,  morning,  barometer  at  Virginia  City  0.30  above  normal.  24th,  it 
paased  eastward  over  Manitoba,  with  a  decided  fall  in  the  temperature  from  the  north- 
-west to  the  Lakes :  morning  maximum  barometer  30.40  at  Fort  Garry.  25th,  the 
highest  was  central  in  the  Lower  Ohio  Valley,  with  freezing  temperatures  in  the 
morning  from  Virginia  and  Eastern  Tennessee  northward.  Ssth,  morning,  highest 
barometer  30.18  at  Norfolk,  and  then  passed  eastward  in  advance  of  storm  No.  XIV. 
It  was  this  high-pressure  area,  iu  connection  with  storm  No.  XV,  that  paused  the 
sudden  fall  in  temperature  nights  of  the  24th  and  25th,  and  consequent  ii^'nry  to  fruits 
and  tender  vegetables  as  far  south,  as  Virginia. 

No.  IX  advanced  southeastward  from  Manitoba  the  27th  toward  the  northwest-. 
At  Fort  Garry  highest  barometer  30.27  morning  of  the  28th,  and  only  0.14  above  the 
normal  at  Pembina.  29th,  highest  over  the  upper  Lakes.  30th,  morning,  with 
increased  pressure,  it  was  central  north  of  New  York;  barometer  30.37  at  Rockliife, 
and  0.33  above  normal  at  Burlington ;  thence  it  took  a  northeastward  course,  owing  to 
the  very  low  pressure  area  prevailing  on  the  coast  of  Nova  Scotia. 

No.  X. — ^The  month  closed  with  high  pressure  existing  over  the  country  from  Oregon 
to  Dakota  and  Nebraska.  31st.  afternoon,  barometer  at  Portland,  Oreg.,  0.34,  and 
midnight  at  North  Platte  0.26  aoove  normals. 

Areas  of  low  pressure, — Of  these  17  have  been  traced,  as  shown  upon  chart  No.  I. 
The  most  severe  were  Nos.  I,  III,  V,  IX,  X,  XIII,  XV,  XVI,  and  XVII.  The  terrific 
snow-storm  produced  by  No.  Ill,  from  the  7th  to  the  Uth,  in  Colorado,  Wyoming, 
and  western  portions  of  Nebraska  and  Dakota,  will  always  be  remembered  by  those 
who  experienced  it.  Nos.  IX,  X,  and  XVI  produced  heavy  easterly  gales,  shitYing  to 
northwesterly  alone  the  Atlantic  coast,  frt>m  North  Carolina  northward,  and  Nos.  I, 
XV,  and  XVII  southerly  veering  to  northwesterly  gales. 

No.  I. — ^This  is  a  continuation  of  the  low-pressure  ai'ea  described  in  the  Febniarv 
Review  as  No.  XIII.    1st,  at  7.35  a.  m.  it  was  central  in  Northwestern  Texas,  with 
low  barometer  from  Texas  to  Dakota ;  0.45  below  the  normal  at  Fort  Sill.    By  mid- 
night it  had  moved  to  Eastern  Kansas,  with  diminished  central  pressure ;  0.45  be- 
low normal  at  Leavenworth.    During  the  day  high  winds^  gales,  and  rain  prevailed 
from  the  southwest  to  the  northwest,  pa^rtly  as  snow  from  Colorado  to  Dakota, 
with  thunder-storms  in   Kansas,  Arkansas,  and  Western  Tennessee.     At  Creswell, 
Kans.,  there  was  a  furious  hail,  heavy  rain,  and  thunder-storm,  and  the  streams 
rose  five  feet  within  three  hours.      2d,  the  rain-area  extended  to  the  Lakes,  New 
England,  Middle  States,  and  East  Gulf  States,  with  frequent  high  winds  and  gales, 
while  clearing  weather  followed  from  the  Missouri   Valley  to   the   Gulf  States. 
Thunder-storms  occurred  from  Georgia  to  Illinois,  Indiana,  and  Ohio;  tornado   in 
Casey  County,  Kentucky  ;  on  Mount  Washington  heavy  snow  fell,  with  a  west  wind  of 
hurricane  velocity.    A.  m. ,  minimum  barometer  29.31  at  Keokuk,  or  0.66  below  normal. 
31,  a.  m.,  minimum  barometer  29.24  at  Port  Huron,  or  0.72  below  normal;  midnight, 
barometer  29.17  at  Eastport,  and  0.75  below  normal  at  Boston.    The  rain-area  con- 
tinued moving  eastward,  but  generally  tnrnin^  into  light  snow  in  the  Lake  region  and 
Saint  Lawrence  Valley,  with  thunder-storms  m  Florida  and  from  Maryland  to  Massa- 
chusetts.   Clearing  weather  extended  over  the  Upper  Lake  region,  Southern  and  Mid- 
dle Atlantic  States.    4th,  a.  m.,  barometer  29.08  at  Eastport,  or  0.84  below  normal ;  p. 
m.,  29.04  at  Sydney,  or  0.85  below.    It  disappeared  eastward  toward  Newfoundland, 
followed  by  high  northwesterly  winds  and  gales  from  North  Carolina  northeastward. 
During  its  progress  the  following  maximum  honrlv  velocities  were  recorded,  viz: 
Pike's  Peak,  N.  50 ;  Camp  Stockton,  W.  40 ;  North  JPlatte,  NW.  66 ;   Cairo,  SW.  42 ; 
Grand  Haven,  N.  36;  Cleveland,  SE.  38;  Punta  Rassa,  NW.  48 ;  Cape  Heiirj-,  NW.  43: 
Sandy  Hook,  S.  36  and  NW.  44;  Wood's  Holl,  SE.  45;  Thatcher's  Island,  S.  32  and 
NW.  36;  and  Mount  Washington,  W.  96  miles.    Cautionary  signals  were  displayed  on 
Lake  Michigan,  and  at  the  Atlantic  and  Gulf  coast  stations,  excepting  Florida.    All 
were  justified,  except  along  the  Gulf  coast,  yet  the  brig  "Ransom"  encountered  very 
heavy  seas  and  heavy  S.  gales  in  the  Gulf  on  the  3d,  and  heavy  NW.  gales  on  the  4th. 
At  some  distance  off  the  Atlantic  coast  vessels  report  having  experienced  SW.  gales, 
at  times  hurricane  squalls,  with  tremendous  sea,  on  the  3d,  and  violent  NW.  gales  on 
the  4th. 
No.  II. — 2d,  the  preasiue  began  diminishing  along  the  Pacific  coast.    3d,  rainy 
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weather  prevailed  from  the  northern  half  of  California  to  Washington  Territory,  -with 
high  southerly  winds  and  gales ;  p.  m.  barometer  at  Portland  29.69,  or  0.34  below- 
normal.  ^  4th,  morning,  it  was  probably  central  in  Montana,  where  light  rains  fell, 
with  rapidly  falling  barometer  thence  toward  the  northwest :  midnight,  it  appealed 
as  a  barometric  trough,  reaching  from  New  Mexico  to  East^am  Dakota,  with  barometer 
lowest  at  Pembina,  29.44,  or  0.60  below  normal.  5th,  it  disappeared  north  of  the 
Upper  Lakes  without  an^  precipitation  east  of  Montana;  a.  m.  Pembina  barometer 
0.69  below  normal.  Maximum  hourly  velocities — Portland,  Orcg.,  S.  36;  Pike's  Peak, 
SW.  64 :  Dodge  City,  SW.  44 ;  Chicago,  S.  35 :  and  Saint  Louis,  S.  38  miles.  Tbe  sig- 
nals ordered  for  Lake  Michigan,  morning  of  tne  5th,  were  rather  late. 

No.  III. — 6th,  this  storm  passed  over  Washington  Territory  and  Oregon  at  night, 
accompanied  by  high  southerly  winds  and  heavy  rains ;  barometer  0.40  oelow  normal 
at  Portland.    6th,  it  extended  to  Idaho,  Nevada,  and  California.    7th,  it  turned  into 
a  heavy  and  very  severe  snow-storm  from  £ast«m  Nevada  to  Colorado,  and  Wyoming, 
with  winds  shifting  to  cold  northerly ;  p.  m.  barometer  at  Denver  0.54,  and  midnight 
at  North  Platt«  0.71,  below  the  normals.    The  barometer  rapidly  fell  from  the  South- 
west to  the  Northwest,  producing  a  steep  barometric  gradient  and  frequently  brisk 
and  high  southerly  to  easterly  winds.    8th,  the  severe  snow-storm  continued  from 
Coloraoo  to  Western  Dakota,  with  cold  northerly  gales ;  falling  and  low  barometer, 
high  southerly  to  easterly  winds  and  gales,  and  frequent  rains  mm  the  southwest  to 
the  northwest  and  Lake  Superior,  with  frequent  thunder-storms;  a.  m.  barometer  at 
North  Platte  0.70,  p.  m.  at  Dodge  City  0.68,  and  midnight  at  Omaha  0.55,  below  the 
normals ;  during  the  evening,  the  winds  in  western  portions  of  Nebraska  and  Kansas 
shifted  to  cold,  northerly  gales.    9th,  the  snow-storm  ceased  in  Colorado,  but  contin- 
ued from  Eastern  Wyoming  to  Western  Dakota  j  high  southeast  to  northeast  winds 
and  gales  and  rainy  weather  from  Missouri  to  Wisconsin,  Minnesota,  and  £ast«m  Da- 
kota ;  colder,  clearing  weather  and  northwesterly  gales  from  Western  Nebraska  to 
Northern  Texas.    10th,  it  moved  northwestward,  with  increased  central  pressmne; 
easterly  gales  prevailed  from  Northern  Wisconsin  to  Northern  Dakota ;  probably  imited 
with  a  second  depression  which  advanced  southeastward  over  Dakota ;  p.  m.  barome- 
ter 0.59  below  normal  at  Bismarck.    11th,  remained  almost  stationary  in  Southeastern 
Dakota.     12th,  united  with  No.  VII.     13th,  gradually  disappeared  in  Southeastern 
Minnesota.    Quit«  a  number  of  lives  are  reported  to  have  been  lost  in  this  snow-storm  ; 
also,  herds  of  sheep.    Cautionary  signals  were  ordered  for  Lake  Michigan  evening  of 
the  7th  and  justified.    Maximum  hourly  velocity — Ked  Bluff,  S£.  33 ;  Salt  Lake  Citr 
and  Pioche,  NW.  32;  Santa  F^  and  Fort.  Sill,  W.  40;  Stockton.  Tex.,  NW.  44;  Pike's 
Peak,  NW.  92;  Cheyenne,  N.  64;  North  Platte,  SE.  44  and  NW.  60;  Dodge  Citv,  SW. 
60:  Saint  Louis,  SE.  40;  Duluth,  NE.  62;  Breckenridge,  E.  43,  and  Bismarck,  N£.  48 
miles. 

No.  IV. — 6th^  frequent  light  rains  fell  from  the  Upper  Mississippi  Valley  to  the 
Lakes,  with  brisk  and  occasionally  high  southerly  veenug  to  westerly  winds,  and  with 
thunder-storms  from  Eastern  Missouri  to  Wisconsin,  Michigan,  and  Indiana.  7th,  the 
oentral  depression  passed  over  Northern  Now  England,  with  freouent  light  showers 
from  the  Lower  Lakes  and  Middle  States  eastward,  and  with  tnimder^torms  from 
New  Jersey  and  Eastern  Pennsylvania  to  Connecticut  and  Rhode  Island.  On  Mount 
Washington  a  hurricane  of  NW.  138  miles  prevailed  during  the  evening.  Of  the  cau- 
tionary signals  displayed  at  Kittyhawk,  Cape  Henry,  Cape  May,  and  Sandy  Hook,  the 
two  former  were  not,  and  the  two  latter  were,  jus tifaed. 

No.  V. — 8th,  developed  from  No.  Ill  in  Texas,  in  the  eastern  half  of  which  rain  ac- 
companied thunder-stonns,  with  increasing  soutneasterly  winds.  9th,  thunder-storms, 
very  heavy  rains,  and  gales  occurred  from  Eastern  Texas  to  Arkansas,  Mississippi,  and 
Western  Tennessee ;  over  four  inches  of  rain  fell  at  Shreveport,  Vicksbuij,  and  Little 
Rock,  and  a  rejiorted  fall  of  over  twelve  inches  at  Okalooska,  Ouachita  County,  Lou- 
isiana, within  sixteen  hours,  flooding  the  siiiTounding  country.  10th,  it  was  gradually 
dissipated  in  Northern  Georgia,  after  having  produced  southerly  gales  and  thunder- 
storms in  Florida,  Alabama,  and  Georgia,  and  a  tornado  at  Atlanta,  Ga.  Signals  dis- 
played the  8th  f^m  Indianola  to  New  Orleans,  the  9th  from  Mobile  to  Key  West  and 
Cape  Hatteras,  were  all  justifiod  except  at  Key  West.  Maximum  hourly  velocities— 
Galveston,  N.  46;  Mobile,  SE.  48;  Montgomery,  SE.  36;  Jacksonville,  SE.  30;  and 
Charleston,  SE.  35  miles. 

No.  VI. — 9th,  during  the  night  the  barometer  rapidly  fell  in  the  Saint  Lawrence 
Valley.  10th,  very  light  snow  and  rain  was  reported  thence  to  Nova  Scotia,  with 
southerly  veering  to  northwesterly  winds,  which,  on  Mount  Washington,  increaHed  to 
a  hurricane  velocity  of  NW.  114  miles.  Minimum  barometer,  29.69  at  Sydney  in  the 
afternoon. 

No.  VII. — 11th,  it  developed  in  Northwestern  Texas,  and  moved  northeastward,  pro- 
ducing light  thunder-storms  in  Indian  Territory  and  Kansas ;  p.  m.  barometer  at  Fort 
Sill,  and  midnight  at  Leavenworth,  0.37  below  normals.  12th,  it  united  with  storm 
No.  Ill ;  thunder-storms,  with  hail  at  places,  were  reported  from  Iowa  to  Eastern  Mia^ 
Boori  and  Western  Hliuois. 
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Nr>8.  Vm  and  IX. — 11th,  the  former  commenced  forming  in  Louisiana  as  a  second- 
ary depression  to  No.  VII,  with  thunder-storms  from  Southern  Alabama  to  Florida  and 
Southeni  Georgia.  12thy  the  central  pressure  diminished  very  rapidly  as  it  moved 
northeastward ;  rainy  weather  and  increasing  winds  prevailed  from  the  Atlantic 
States  to  the  Lower  Lakes  and  Ohio  Valley,  with  thunder-storms  from  Florida  to  Ohio 
and  New  Jersey ;  midnight  barometer  at  Pittsburg  29.43,  or  0.51  below  normal.  Dur- 
ing this  day  a  third  low-pressure  area,  No.  IX,  developed  in  the  South  Atlantic  States, 
which  at  midnight  was  central  between  Norfolk  and  Cape  May.  13th,  the  fonner 
passed  into  Canada  and  the  latter  moved  up  the  coast ;  rainy  weather  continued  from 
the  Middle  States  and  Lower  Lakes  eastward,  generally  turning  into  heavy  snow  from 
the  Saint  Lawrence  Valley  to  Eastern  Nova  Scotia,  with  thunder-storms  in  the  Middle 
Atlantic  States.  14th,  the  latter  passed  to  the  eastward  over  Nova  Scotia.  The  sig- 
nals displayed  for  these  storms  from  North  Carolina  to  Maine  were  all  justified.  Max- 
imum hourly  velocities — Cape  Lookout,  SW.  30  j  Cape  May,  W.  72  j  Sandy  Hook,  NE. 
44 ;  Boston,  NE.  24 ;  and  Eastport,  E.  32  miles. 

No.  X. — The  southern  edge  of  this  storm  was  felt  on  the  13th  from  Washington  Ter- 
ritory to  northern  half  of  California,  where  rainy  weather  prevailed ;  p.  m.  barometer 
at  Portland,  Oreg.^  0.36  below  normial.  14th,  light  rains  fell  in  Nevada  and  Idaho, 
and  the  pressuru  diminished  in  the  extreme  Northwest.  15th,  the  center  moved  south- 
eafitwaru  over  Manitoba,  producing  light  rains  and  high  winds,  thence  to  the  Upper 
Lakes.  16th,  the  rain-area  and  high  winds  extended  to  the  Lower  Lakes  and  western 
portion  of  Middle  States,  with  thunder-storms  in  Lower  Michigan  and  Ohio.  17th,  by 
morning  it  had  developed  into  two  distinct  denressions,  centralnear  Buffalo  and  south- 
west of  Cape  May,  which  reunited  by  midnignt  off  the  Southern  New  England  coast ; 
rainy  weather  prevailed  from  the  Lower  Lakes  to  the  Middle  and  Eastern  States,  with 
easterly  gales  from  New  Jersey  to  Maine.  18th,  as  it  moved  northeastward,  it  was 
preceded  by  easterly  gales  and  heavy  rains,  generally  turning  into  heavy  snow.  19th, 
the  central  pressure  duninished ;  midnight  barometer  29.28  at  Chatham.  Signals  were 
ordered  for  the  Lakes  and  from  North  Carolina  to  Southern  New  England.  Those  on 
Lakes  Huron  and  Ontario  were  not  justified.  Maximum  hourly  velocities — Bismarck, 
NW.  42;  Duluth,  NW.  36;  Escanaba,  N.  32;  Cleveland,  S.  36;  Sandy  Hook,  NE.  40; 
Thatcher's  Island  and  Eastport,  NE.  48  miles. 

No.  XI. — During  the  progress  of  this  storm,  heavy  rains  fell  in  Cuba  and  Southern 
Florida  night  of  the  16th  and  the  17th.  Maximum  velocity  at  Key  West,  SE.  29 
miles. 

No.  XII. — ^This  disturbance  was  of  little  int<»re8t.  Occasionally  light  thunder-storms 
accompanied  it  in  the  eastern  portions  of  Dakota  and  Kansas. 

No.  XIII. — 17,  light  rains  occasionally  fell  in  the  Pacific  States,  and  the  barometer 
at  San  PYancisco  tell  0.48  below  the  normal.  18th,  generally  light  rains  fell  from 
thence  southeastward  to  the  extreme  westtm  portion  of  Texas.  The  deviations  of 
the  barometric  readings  from  the  normals  show  that  this  storm  crossed  the  Rocky 
Mountain  region  in  a  southeasterly  direction,  but  its  path  cannot  be  definitely  located. 
19th,  it  passed  into  the  Gulf,  producing  heavy  rains  in  Southwestern  Texas.  20th  and 
21st,  the  tri-daily  weather  charts  show  it  to  be  advancing  toward  Florida.  Several 
vessels  report  having  experienced  gales  and  suffered  damage  from  the  same  in  the 
Gulf.  The  latter  date  ^nd  22d,  rainy  weather  prevailed  in  Florida,  with  high  winds 
and  gales.  Signals  were  displayed  from  Indianola  to  Key  West.  Although  not  justi- 
fied from  New  Orleans  to  Saint  Mark's,  they  served  to  prevent  vessels  from  running 
into  the  storm.  Maximum  velocities — Indianola,  NE.  40;  Key  West,  E.  26;  Tybe« 
Island,  E.  36;  and  Stockton,  Tex.,  SE.  58  miles. 

No.  XIV. — ^20tli,  advanced  southeastward  over  Dakota,  producing  brisk  to  high 
winds,  and  g^enerally  light  thunder-storms  from  Iowa  and  Kansas  to  Dakota.  2lst,  it 
disappeared  in  the  Lower  Ohio  Valley. 

No.  XV. — ^21st,  night,  falling  barometer  indicated  its  approach  toward  Manitoba. 
22d  and  23d,  it  rapidly  advanced  southeastward  over  Canada  to  Northern  Maine,  with 
generally  light  rains  or  snow,  the  latter  date  from  the  Lakes  to  the  Saint  Lawrence 
Valley ;  increasing  winds  thence  to  the  Middle  and  East  Atlantic  coasts ;  thunder- 
storms in  Indiana  and  Lower  Michigan.  24th2the  central  pressure  cou  tinned  dimin- 
ishing; barometer  at  Portland,  Me.,  fell  to  28.93,  or  0.97  below  the  normal;  frequent 
rains  fell  from  Virginia  to  Nova  Scotia,  but  turning  into  snow  thence  northward,  with 
high  southwesterly  winds,  veering  to  venr  cold  northwesterly  gales.  25th,  as  it  moved 
northeastward,  the  barometer  at  Father  Point  read  28.82;  the  maximum  hourly  wind- 
velocity  of  the  month  (NW.  156  miles),  was  registered  on  Mount  Washington  late  in 
the  afternoon.  During  its  passage  signals  were  up  at  all  the  Lake  stations,  and  At- 
lantic coast  from  Savannah  northward.  Maximum  velocities — Breckenridge,  N.  36 ; 
Escanaba,  N.  40;  Grand  Haven,  NE.  38:  Port  Huron,  NE.  36;  Sandusky,  NW.  47; 
Rochester,  W.  31;  Eastport,  S.  37;  Thatcher^s  Island  and  Newport,  NW.  48;  Sandy 
Hook,  SW.  34  and  N W.  54 ;  Cape  May,  S.  32  and  NW.  60 ;  and  Kittyhawk,  NE.  47 
miles. 

No.  XVI. — ^24th,  the  barometer,  which  had  been  falling  the  previous  day  along 
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the  entire  Pacific  coaet,  reached  its  minimtun  at  San  Francisoo,  0.34  below  the 
normal,  with  diminishing  pressure  in  the  Rocky  Mountain  region  and  the  ex- 
treme  liorthwest;  threatening  and  rainy  weather  prevailed  in  the  Pacific  States 
and  Nevada,  with  brisk  and  high  southeasterly  winds  in  latter,  and  thonder-storms 
in  Southwestern  Oregon.  25th,  it  crosses  the  Kocky  Mountain  region,  with  frequent 
rains  from  the  Pacific  States  to  Utah  and  Idaho ;  in  Southern  Califomis^  high  westerly 
winds  and  gales.  26th,  as  it  advanced  southward,  it  appeared  as  an  extensive  baro- 
metric trough,  reaching  from  the  Upper  Lakes  southwestward  toward  New  Mexico  and 
Northwestern  Texas ;  fight  rains  were  occasionally  reported  from  Utah,  Arizona,  New 
Mexico  and  Texas  toward  the  Lakes,  partly  as  snow  in  last  section ;  high  winds  and 
gales  from  New  Mexico  and  Northern  Texas  to  Southern  Dakota,  with  thunder-atonxM 
at  places ;  midnight  barometer  at  Omaha  0.60  below  normal.  27th,  the  barometric 
trough  continued,  extending  from  southwest  to  northeast,  with  steep  gradients  from  Ne- 
braska to  Northern  Texas ;  0.59  below  normal  at  Fort  Gibson.  Threatening  and  rainy 
weather  prevailed  from  the  Gulf  States  to  Colorado,  Wyoming,  Southern  Dakota,  Iowa, 
Lake  region  and  New  England,  partly  as  snow  in  the  northeast  and  northwest  portions 
of  this  area;  thunder-storms  from  the  Gulf  States  to  Missouri,  Illinois,  Southern 
Micliigan,  Lake  Erie,  and  Western  Pennsylvania ;  tornado  at  Green  Spring,  Ala.,  with 
hail.  2tith,  it  movea  to  the  Middle  Atlantic  coast,  with  heavy  rains ;  thunder-storms 
and  gales  from  Florida  to  New  England.  29th,  it  appeared  to  move  eastward  toward, 
and  then  northeastward  along,  the  Gulf  Stream :  high  northeast  to  northwest  winds  and 
gales  prevailed  from  North  Carolina  to  Maine.  30th  and  Slst,  it  approached  Nova  Scotia 
as  a  severe  and  heavy  rain-storm,  but  in  Eastern  Maine  and  New  Brunswick  as  an 
unusually  severe  snowstorm.  The  barometic  gradient  was  remarkably  steep  in  that 
region.  Minimum  barometer,  29.43  at  Halifax.  Cautionary  signals  were  ordered  the 
26th  and  27th  for  all  the  lake  and  coast  stations,  and  very  generallj^  reported  as  justi- 
fied, except  along  Lakes  Ontario  and  Superior.  Maximum  velocities :  Yuma,  W.  45 ; 
Stockton,  W.  46;  North  Platte,  NE.  60;  Dodge  City,  N.  58;  Fort  Gibson,  SE.  36;  Es- 
canaba  and  Milwaukee,  N.  36 ;  Port  Huron,  N.  35 ;  Cleveland.  S.  33  and  N.  42 :  oaint 
Marks,  S.  42 ;  Cape  Lookout,  SW.  40 ;  Kittyhawk,  SW.  39  and  NE.  37 ;  Cape  May  and 
Sandy  Hook,  N.  36 ;  Bamegat,  N.  40 ;  Wood's  HoU,  SW.  40 ;  and  Portland,  N.  33 
miles. 

No.  XVII. — ^26th,  the  pressure,  before  recovering  the  normal,  again  began  diminish- 
ing along, the  Pacific  coast,  with  rain-area^.  27th,  the  San  Francisco  barometer  fell 
0.$6  below  the  normal,  with  rain  and  brisk  to  high  winds  thence  to  Nevada.  28th« 
the  rain-area  extended  eastward  across  the  Rocky  Mountain  region  partly  as  snow. 
29th,  thuuder-storms  occurred  in  Indian  Territory;  light  rains  or  snow  thence  to 
Southern  Dakota,  Wyoming,  and  Utah;  the  central  lowest  pressure  crossed  Indian 
Territory.  30th,  light  rains  fell  in  the  Southern  and  Middle  States;  frequently  heavy 
rains  in  the  Ohio  Valley ;  but  generally  timiing  into  snow  from  the  Upper  Lakes  to  the 
Lower  Missouri  Valley ;  thunder-storms  from  Alabama  to  Illinois,  Indiana,  and  Ohio. 
3lst,  it  passed  eastward  over  the  Middle  States  to  the  coast,  with  a  secondary  depres- 
sion developing  in  North  Carolina;  rainy  weather,  with  frequent  thunder-storms, 
accompanied  it  from  Lake  Erie  and  Pennsylvania  to  Florida.  Signals  were  displayed 
along  the  lakes,  except  Lake  Superior,  and  the  Atlantic  coast  from  North  Carolina 
to  Massachusetts,  but  were  only  justified  for  Lakes  Michigan  and  Erie,  and  frt>m  New 
Jersey  to  North  Carolina.  Maximum  velocities :  Sau  Diego,  S.  28 ;  Dodge  City,  N. 
33;  Milwaukee,  NE.  35;  Cape  Lookout,  NW.  42;  Cape  Henry,  NW.  35;  and  Caps 
May,  NW.  36  mUes. 

INTERNATIONAL  METEOROLOGY. 

StonM.— January  llth,  latitude  32<^  S.,  longitude  3P  E.,  strong  gales  W.  to  WTTW. 
17th,  off  Cape  of  Good  Hope,  heavy  NW.  gale.  19th,  27°  N.,  50o  W.,  hurricane.  24th, 
oft'  New  Zealand,  heavy  SE.  gales.  29th,  40^'  16'  N.,  67^  53'  W.,  NW.  moderate  storuL 
Februarjf  1st,  37^  20^  N.,  70^  W.,  gale  from  NE.  to  E.,  lasting  24  hours,  2d,  47^  SS'  N., 
44°  45'  W.,  moderate  gale  and  snow-squalls.  4th,  37°  20'  N.,  7(P  W.,  hurricane.  5th, 
about  430  N.,  440  W.,  heavy  NW.  gale  and  high  cross-sea ;  56°  2'  N.,  51°  53'  W.,  2  p.  m., 
SW.  gale,  with  tremendous  sea.  6th,  near  44°  42'  N.,  36°  19'  W.,  heavy  NW.  gale ;  46°  8' 
N.,  A'S^  40'  W.,  7.35  a.  m.,  W^ashington  mean  time,  barometer  28.62,  temperature  45°, 
8.  10°  E.,  hurricane,  very  heavy  sea  from  S.  20°  W.,  weather  threatening ;  30^  30'  S,, 
38°  E.,  hurricane.  7th,  44°  09^^  N.,  44°  56'  W.,  7.35  a.  m.,  Washington  mean  time, 
barometer,  28.90,  temperature  41°  5'  N.  85°  W.  violent  gale,  heavy  N.  78°  W.  swell, 
weather  stormy.  8th,  44°  51'  N.,  48°  51'  W..  7.35  a.  m.,  Washington  mean  time,  baro- 
meter 29.40,  temperature  33°,  N.  78°  W.  violent  gale,  heavy  N.  78°  W.  swell,  weather 
stormy.  9th,  5°  N.,  :}9°  W.,  heavy  SE.  squall;  5°  N.,  44°  W.,  E.  gale,  lasting  12 
hours.  10th,  47°  N.,  26°  W.,  violent  gale  from  SW.  to  NW.,  with  h&h  seas.  13th, 
49°  40'  N.,  29°  30'  W.,  hurricane ;  43°  N.,  40°  W.,  gale.  14th,  34°  46'  N,,  69°  10'  W., 
revolving  gale,  SW.  to  NE..  lasting  36  hours;  34°  50'  N.,  74°  30'  W.,  severe  easterly 
gale.  15th,  43°  N.,  37°  W.,  brisk  N.  W.  gale  and  furious  squall  from  NE..  16th,  39^ 
35'  N.,  32°  45'  W.,  heavy  gale  and  dreadful  sea.  18th,  between  45°  and  47°  N.,  and 
26°  and  29°  W.  (18th-19th),  very  heavy  gale  and  high  sea ;  44°  N.,  St^  W.,  heavy  hur- 
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ricane,  veering  from  8.  to  NW. ;  46°  N.,  32®  "W.,  hurricane;  about  50°  N.,  32°  W., 
terrible  N.  W.  hurricane;  50°  N.,  32<5  W.,  hurricane  from  SE.  to  NNW.,  lasting  7 
hours;  between  Cape  Hatteras  and  Bermuda,  very  heavy  gale  from  W.,  veering  to  N., 
with  high  cro88-aea,  lasting  48  hours.  19,  45^  32'  N.,  39^  54'  W.,  hurricane  from  SSE. 
to  NNw.,  with  heavy  cross-sea :  45°  40'  N.,  42°  W.,  "  hurricane  from  S.,  lasting  untfl 
2l8t,  when  it  shifted  to  N.,  and  blew  terrifif :"  47°  N.,  25°  W.,  "  heavy  sea  swept  decks 
for  24  hours  f*  off  Bermuda,  heavy  sea  struck  vessel,  sweeping  deck ;  about  35^  12'  N., 
A2P  20'  W.,  violent  hurricane.  21st,  about  50°  N.,  34°  WT,  heavy  SW.  gale,  with 
severe  squalls*  and  tremendous  sea.  22d,  44°  30'  N.,  128°  20'  W.,  heavy  SE.  gale  and 
sea ;  41°  N.,  50°  W.,  hurricane.  23d,  51°  02'  N.,  34°  22'  W.,  heavy  NE.  gale,  very  high 
and  rough  sea;  35°  N..  41°  W.,  storm.  24th,  41°  30'  N.,  38°  10'  W.,  ^ale  from  NNW.^ 
with  fierce  squalls  ana  tremendous  seas.  26th,  42°  N.,  47°  W.,  hurricane  from  SSW. 
to  NNW.  27th,  49°  12'  N.,  33°  26'  W.,  strong  W.  gale,  with  rising  sea :  near  51°  N.,  36° 
25'  W.,  heavy  westerly  gale,  with  high  cross-seas;  48°  07'  N.,  36°  05'  W.,  heavy  SW. 
gale,  backing  to  NW.,  lasting  48  hours.  28fch,  westerly  gales  in  48°  39'  N.,  34°  31'  W.  : 
48°  13'  N.,  37°  24'  W.,  with  high  sea;  49°  41' N.,  29°  03^ W.,  with  heavy  squalls  and 
high  sea ;  and  50°  40^  N.,  37°  16'  W.  March  Ist,  46°  34'  N.,  43°  07'  W.,  fresh  NW.  gale, 
with  high  W.  sea;  51°  01'  N.,  10°  41'  W.,  WSW.  moderate  gale,  squally,  high  head- 
sea;  49°  20'  N.,  25°  18'  W.,  high  sea.  2d,  48°  12'  N.,  40°  36^  W.,  SW.  to  NW.  storm, 
heavy  squalls  and  high  sea:  42°  49'  N..  4*2^  31'  W..  11  a.  m.,  N.  gale,  with  hail,  snow, 
and  heavy  sea.  3d,  43°  40^  N.,  47°  40^  W.,  midnight  of  3d,  violent  gale  and  thick 
snow-storm ;  46°  49^  N.,  44°  22'  W.,  NW.  storm ;  5(F  23'  N.,  24°  26'  W.,  SW.  to  WNW. 
fresh  to  moderate  gale,  with  high  sea;  48°  47'  N.,  32°  1.5'  W.,  SSW.  and  WNW.  very 
severe  hurricane-like  gale,  high  irregular  sea,  decks  under  water;  49°  43'  N.,  10°  28' 
W.,  high  sea  from  WSW. ;  50°  27'  N.,  24°  59'  W.,  WNW.,  strong  winds  and  high  sea; 
47°  37'  N.,  3i°  10'  W.,  WNW.  strong  gale,  high  sea,  sleet  and  hail ;  40°  N.,  31°  W., 
strong  WNW.  gale.  4th,  42°  09'  N.,  6^  09'  W.,  S.  and  SW.  strong  gale,  high  SW.  sea; 
49°  04'  N.,  28°  50'  W.,  WNW.  fresh  gale,  high  sea;  47°  56'  N.,  37°  15'  W.,  WNW. 
severe  gale,  high  sea;  49°  21'  N.,  28°  34'  W.,  WNW.,  strong  wind,  high  sea ;  46°  42' 
N.,  34°  37'  W.,  WNW.  fresh  gale,  verv  high,  confused  sea ;  51°  33'  N.,  18°  03'  W.,  W.- 
fresh  gale,  lasting  12  hours.  5th,  44°  52'  N.,  55°  41'  W.,  WSW.  storm,  dense  fog;  40° 
30'  N.,  33°  23'  W.,  WSW.  moderate  gale ;  47°  44'  N.,  33^  41'  W.,  W.  by  N.  fresh  gale^ 
high  sea ;  46°  52'  N.,  42°  28'  W.,  WSW.  severe  gale,  very  high  sea ;  48°  11'  N.,  32°  40' 
W.,  WSW.  fresh  breeze,  high  sea ;  51°  02'  N.,  19°  24'  W.,  WNW.  strong  gale  and 
squalls;  45°  58'  N.,  37°  50'  W.,  high  sea;  50°  55'  N.,  23°  18'  W.,  fresh  gale  and  high 
seas.  6th,  45°  16'  N.,  48°  53'  W.,  strong  SW.  gale ;  53°  13'  N.,  24°  52'  W.,  WNW.  strong 
breeze  and  high  sea.  7th,  44°  24'  N.,  45°  38'  W.,  moderate  SW.  gale ;  48°  42'  N.,  34^ 
21'  W.,  high  SW.  sea ;  54°  N.,  4°  E,  heavy  storm.  9th,  45°  26'  N.,  46°  33'  W.,  highsea 
from  W.  11th,  42°  26'  N.,  55°  35'  W.,  strong  NW.  breeze,  with  heavy  squalls ;  45°  23' 
N.,  43°  10'  W.,  fresh  gale.  12th,  46°  49'  N.,  39°  58'  W.,  strong  gale,  very  high  sea; 
47°  48'  N.,  41°  03'  W.,  SW.  moderate  gale,  high  sea;  44°  44'  N.,  46°  35'  W.,  SW.  and 
NW.  fresh  gale  and  snow-squalls;  42°  05'  N.,  £l°  56'  W.,  NNW.  storm v,  heavy  squalls ; 
44°  N.,  47°  15'  W.,  NW.  heavy  gale,  high  sea,  snow  and  hail ;  45°  35'  N.,  45°  16'  W., 
heavy  NW.  gale;  44°  50'  N.,  45°  W.,  heavy  WNW.  gale,  very  high  sea;  off  North 
Foreland,  53°  N.,  heavy  NW.  gales;  48°  59^  N.,  45°  13'  W.,  4.10  p.  m.  Greenwich 
time,  barometer  28.76,  terrible  cyclone  struck,  blowing  with  gfreat  violence  from  N.  to 
NNW.,  till  3  p.  m.  13th,  tremendous  sea.  13th,  45°  24'  N.,  &°  13'  W.,  strong  NW. 
gale  with  very  high  sea;  46°  10'  N.,  44°  52'  W., fierce  WNW.  gale,  high  sea;  40°  51' 
N.,  63°  20'  W.,  high  N.  sea;  42°  43'  N.,  50°  34'  W  ,  NW.  gale;  50°  11'  N.,  27°  30'  W., 
high  southeriy  sea ;  44°  28'  N.,  46°  08'  W.,  heavy  gale.  14th,  46°  59'  N.,  35°  28'  W.,  WNW. 
stormy,  high  sea;  48°  38'  N.,  33°  14'  W.,  high  westerly  sea.  15th,  45°  18'  N.,  41°  39, 
W.,  high  W.  sea ;  46°  52  N.,  39°  02'  W.,  high  SW.  sea.  16th,  43°  59'  N.,  46°  53'  W.,  SW. 
stormy,  high  sea;  44°  47'  N.,  44°  52'  W.,  high  SW.  sea;  23°  N.,  67°  W.,  ENE.  gale. 
18th,  49°  30'  N.,  24°  W.,  terrific  gale  from  S.  round  to  NNW.  19th,  45°  11'  N.,  42°  24' 
W.,  NW.  SW.,  fresh  breeze  with  squalls  ending  with  gale ;  51°  25'  N.,  26°  05'  W.,  gate. 
20th,  42°  13'  N.,  59°  02'  W.,  SE.  to  W.  fresh  gale  and  high  sea.;  43°  50  N.,  48°  27  W., 
S.  to  W.  strong  breeze  to  fresh  gale ;  43°  07'  N.,  48°  19' W.,  southwesterly  gale,  con- 
fused sea ;  47°  49'  N.,  34°  11'  N.,  NNW.  stormy,  high  sea.  21st,  42°  23'  N.,  54°  32'  W., 
SE.  and  NW.  strong  winds  and  squalls;  44°  55'  N.,  44°  50'  W., variable  fresh  gales 
aud  squally ;  46°  21'  N.,  41°  41'  W.,  high  sea  and  heavy  rain.  22d,  41°  25'  N.,  59°  18' 
W.,  WNW.  gale ;  45°  37'  N.,  42°  36'  W.,  SE.  and  W.  strong  gales,  hard  squalls,  high 
sea ;  43°  46' N.,  48°  26/  W.,  W.  fresh  gale,  hard  squalls ;  45°  N.,  43°  28'  W.,  SE.  and  W. 
strong  gale,  high  E.  sea;  41°  12'  N.,  61°  W.,  gale.  24th,  47°  48'  N.,  40°  12'  W.,  SW. 
to  WNW.  moderate  to  strcmg  gale,  high  sea ;  42°  11'  N.,  59°  46'  W.,  W.  and  SSW.  very 
stormy;  Moville  Roads,  N.  of  Ireland,  NE.  gale.  55°  22'  N.,  9°  05'  W.,  N.  hard  gale. 
Snow-squalls,  high  sea.  29th,  51°  OiV  N.,  16°  05'  W.,  NNE.  fresh  gale,  squally,  heavy 
sea. 

TBMPBRATUKE  OF  THK  AIR. 

The  isothermal  lines  upon  Chart  No.  II  illustrate  the  general  distribution  of  the 
temperature  of  the  air  for  the  month.    Without  a  single  exception,  the  average  is 
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above  that  for  years  in  every  district,  and  especially  so  from  the  Missonri  Valley  to 
the  Upper  Lake  region,  as  will  be  seen  by  a  reference  to  the  table  in  the  left-hand 
comer  of  the  same  chart.  For  the  past  fonr  months  the  temperature  has  averag«*d 
very  hish  over  this  same  area,  and  more  so  for  December  and  March  than  for  January 
and  February. 

Minimum  and  maximum  temperatures  res^ctively  are — in  Maine:  at  Orono,  8^  and 
56°;  Eastport,  9^.  53^.  New  Hampshire :  Mount  Washington,  IH^,  35^ ;  Anbom,  1*2^, 
64^.    Vermont:  Woodstock,  1°,  63^ ;  West  Charlotte,  12°,  66°.    Massachusetts:  Rowe, 

49,  520;  Boston,  10°,  TP.  Rhode  Island:  Chepachet,  10°,  6(P;  Newport,  15°,  63^. 
Connecticut:  Southington,  12°,  71°;  New  Haven,  17o,650.    Now  York:  North  Argyll, 

50,  590 ;  Starkey.  1(F,  S(P ;  Nile,  6°  72°.    New  Jersey :  Atlantic  City,  lO^,  63© ;  Atoo, 
200, 730.  Pennsylvania:  Blooming  Grove,  1(F,  7(P ;  Pittsburgh,  16©,  74<^ ;  Cannonsbiirg, 
I80,  78°.     Delaware :   Dover,  22^,  GQo .  Milford,  22^,  73°.    Marvland :  New  Market. 
16°.  76^ ;  Saint  Inigoes,  32°,  72^.    District  of  Columbia :  Washington,  21°,  73°.     Vir- 
ginia: Fort  Whipple,  20°,  72°;  Alto  Vista,  25°,  78©:  Prospect  Hill,  29^,  77^.     West 
Virginia:  Helvetia,  18^    729;   Morgantown,  18°,  75^.    North  Carolina:   Highlands, 
230,  65°;  Goldsboro^  33°,  82°;  Wilmington,  34°,  84°.     South  Carolina:  Spartanburg, 
270,  79°;    Charle9ton,  41°,  839,    Georgia:  Gainesville,  32^,  82^:  Quitman,  34°,  STA 
Florida:  Daytona,  33^,  88°;  Jacksonville,  39°,  86°;  Key  West,  'J9^,  870.    Alabama: 
Green  Spring,  28^,  81^ ;  Montgomery,  37°,  &3P ;  Mobile,  42°,  83°.    Mississippi :  Fayctt-e, 
380,  8I0 :  Vicksburg,  43^,  85°.    Louisiana :  Oskaloosa,  33°,  88^ :  Shreveport,  45^,  87^. 
Texas:  Uvalde,  32°,  87°;  Laredo,  44°,  90^;  Brownsville,  41°,  880.     Indian  Territory: 
Fort  Sill,  24°,  85° ;  Fort  Gibson,  29°,  81°.    Aikansas :  Mount  Ida,  32°,  84^ ;  Judsonia, 
370,  850.    Tennessee:  Knoxville,  260,77°;  Memphis, 38®,  8OO.     Kentucky:  Louisville, 
260, 750 J  Bowling  Green,  32°,  78°.  Ohio :  Lewisburg,  16°,  70° ;  Hillsboro',  23°,  84o.     In- 
diana: Richmond,  229,  729;  Fort  Wayne,  429,  79°.     Michigan:  Alpena,  40,  56°;  Grand 
Rapids,  90, 720.    Wisconsin :  Neillsville,  1(F,  57° ;  Rocky  Run,  27°,  70o.    IlUnois :  Riley, 
I80,  690 ;  Anna,  36o,  S29,    Missouri:  Oregon.  22°,  a30j  Springfield,  34°,  81°.     Iowa: 
Boonsboro',  18o,790;  Vail,  I80,  8O0.     Minnesota:  Dulufh,  l7o,&0;  Breckenridge,  19°, 
720.    Dakota :  Fort  Pembina,  13°,  70° :  Yankton,  21°,  77°.    Nebraska :  Fort  McPherson, 
120,  830  ;  Genoa,  22°,  84°.    Kansas :  Fort  Leavenworth,  22°,  78°  ;  Indeiiendenoe,  26°, 
87©.    New  Mexico :  Fort  Union,  89  68° ;  Fort  Wingate,  1(F,  68°.    Colorado :  Pike's 
Peak,  —230, 330 ;  Fort  Garland,  6°,  66° ;  Fort  Lyon,  ll^,  80°.    Wyoming:  Fort  Sanders, 
110, 66°  ;  Fort  Fetterman,  14°,  75^.    Utah :  Coalville,  12o,  72° :  Salt  Lake  City,  27^,  TS9. 
Idaho:  Boise  City,  260,75°.    Nevada:  Winnemucca,  14°  690  ;  Camp  McDermitt,  15*^, 
730.    California :  Fresno,  32°,  80° ;  San  Francisco,  46°,  660 ;  Red  Bluff,  340, 760.    Mon- 
tana, Oregon,  and  Washington  Territory  not  yet  received. 

Ranges  of  temperature, — ^Tne  monthly  ranges  will  appear  from  an  examination  of  the 
minimum  and  maximum  temperatures  just  given.  The  smallest  ranges  occurred  along 
the  California  and  Gulf  coasts ;  the  largest  ranges  are  reported  from  New  £n^lan£ 
Lake  region,  Missouri,  and  Red  River  of  the  North  Valleys,  and  Wyoming  Territory. 
Greateatdaily  ranges, — In  New  England  they  vary  from 22o^  least,  at  Eastport,  to  420, great- 
est, on  Mount  Washington ;  Middle  States,  from  24o  at  Cape  May  to  38o  at  Norfolk  and 
Lynchburg ;  South  Atlantic  States,  from  I60  at  Cape  Lookout  to  37o  at  Augusta ;  East 
Gulf  States,  from  lio  at  Key  West  to  35o  at  Montgomery ;  West  Gulf  States,  from  18^ 
at  Galveston  to  350  at  Corsicana :  Tennessee,  from  29o  at  Memphis  to  39o  at  Knoxvllle ; 
Ohio  Valley,  from  26o  at  Cairo  to  36o  at  Pittsburgh ;  Lower  Lake  region,  from  26^  at 
Detroit  to  40o  at  Erie ;  Upper  Lake  region,  from  24^  at  Port  Huron  to  37o  at  Milwau- 
kee ;  Upper  Mississippi  Valley,  from  2t>o  at  La  Crosse  to  30o  at  all  the  other  stations  ,* 
Lower  Missouri  Valley,  from  30o  at  Omaha  to  41o  at  Yankton ;  Red  River  of  the  North 
Valley,  40o ;  Western  Texas,  from  33o  at  Laredo  to  450  at  Stockton  and  48o  at  Henri- 
etta ;  Indian  Territory  to  Western  Nebraska,  from  35o  at  Fort  Gibson  to  42o  at  North 
Platte ;  Rockv  Mountain  stations,  from  23o  on  Pike's  Peak  to  44o  at  Denver ;  Utah 
and  Nevada,  ^om  28o  at  Salt  Lake  City  and  Pioche  to  3Go  ai  Winnemucca ;  Idaho, 
29^  at  Boise  City ;  California,  from  15o  at  San  Francisco  to  36o  at  Tuma. 

Frost  out  of  ground, — ^Massachusetts,  from  10th  to  14th ;  New  Hampshire,  31st.  The 
ground  was  reported  Sia  frozen  in  Maryland  on  the  25th;  Michigan,  20th,  24th,  25th, 
29th ;  New  York,  25th ;  Virginia,  5th :  Kansas,  4th. 

Ice  is  reported  to  have  formed  as  follows:  Ohio,  5th,  25th,  29th ;  Tennessee,  25th  and 
26th ;  Indiana,  25th ;  Kentucky,  25th ;  Illinois,  19th,  20th,  25th.  29th ;  New  Jersey, 
5th,  25th,  26th:  Iowa,  25th:  Kansas,  4th,  10th,  13th,  31st;  Maryland,  l7th,21st;  Ne- 
braska, 11th,  12th,  16th,  28th.  29th,  31st ;  New  Hampshire,  31st ;  New  York,  16th,  2l8t, 
22d,  25th,  26th ;  North  Carolina,  26th ;  Ohio,  25th ;  Pennsylvania,  5th,  16th,  2l8t  to 
26th  and  30th ;  Vermont,  15th,  16th ;  Virginia,  5th,  20th,  21st. 

PRECIPITATION. 

On  chart  No.  Ill  is  illustrated  as  accurately  as  possible  the  general  distribution  of 
the  rainfall,  which  includes  the  melted  snow,  for  the  month.  In  the  left-hand  comer 
of  the  same  chart  will  be  found  a  table  giving  the  average  precipitation  for  March  by 
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districts.  The  excess  has  heen  greatest  in  Minnesota  and  the  Upner  Lake  region. 
There  has  heen  quite  a  large  deficiency  from  the  Sonth  Atlantic  and  Gulf  States  to  the 
Ohio  Valley,  hut  the  greatest  deficiencies  occurred  in  Tennessee,  the  South  Atlantic 
States,  and  at  Portland,  Greg. 

Special  heavy  rains. — Ist,  Fort  Lamed,  Kans.,  1.20  inches.  8th,  Breckenridge,  Minn.. 
•2.22  inches.  6th,  Lebanon,  Mo.  (9th  and  19th),  2.28  inches :  New  Orleans,  La.,  2.73 
inches  in  about  7  hours;  Vicksburg,  Miss.,  4.46  inches;  Clarksville,  Tex.,  2  inches  in 
5  hours:  Springfield,  Mo.  (8th  and  9th),  3.25  inches;  Shr«veport,  La.,  4.14  inches; 
Mount  Ida^  Ark.  (8th  and  9th),  2.30  inches;  Fayette,  Miss./ 3.60  inches;  Okalooska, 


and  12th),  2  inches ;  Mendon,  Mass.,  2  inches ;  Fort  Barrancas,  Fla.,  3.18  inches.    12th, 
-      -        -    -        -'      -^-      -         >- -'         ;ilth  to  13th), 

Washin^- 

«vr„,  *,.  ^,f  «.^w  »„^,*^„,  x^.^«  x^^w*^,  *  .-.,-.w. «,  ^ ,^,.  -..  ^ and  12th). 

1.98  inches :  College  Hill,  Ohio,  2.25  inches ;  Capeville.  Va.^  2.80  inches  (2  inches  in  1 

hour) ;  Betnel,  Ohio,  2  inches ;  Mount  Auburn,  Ohio,  2.32  inches ;  Fall  River,  Mass. 

(11th  and  12th),  2.26  inches ;  New  Market,  Md.  (11th  and  12th),  2.48  inches;  Ruggles, 

Ohio,  2.60  inches;  Deadwood,  Dak.,  1.70  inches;  Fort  Pembina,  Dak.,  1.85  inches; 

Fort  Hamilton,  N.  Y.,  2.48  inches;  Daytona,  Fla.,  2.42  inches.    13th,  Accotink,  Va. 

(12th  and  13th),  2.90  inches;  Vineland,  N.  J.  (11th  to  13th),  2.10  inches;  Somerset, 

Mass.  (11th  to  13th),  2.44  inches.    18tli,  Waltham,  Mass,  (17th  and;i8th),  3.55  inches. 

19th,  Uvalde,  Tex.,  2.21  inches.    26th,  Independence,  Kans.  (26th  to 28th),  3.12  inches. 

27th,  Fort  Barrancas,  Fla.,  2.80  inches.    28th,  Saint  Mark's,  Fla.,  4.95  inches. 


inches ;  Roseburg,  Oreg.,  6.36  inches ;  Portland,  Oreg.,  6.23  inches;  Waltham,  Mass., 
6.85  inches;  Jndsonia,  Ark.,  6.75  inches. 

Smallest  monthly  rainfalls, — Fort  Griffin,  Fort  Richardson,  and  Pilot  Point,  Tex.,  too 
amail  to  measure:  Coleman  City,  Tex.,  0.03  inch;  Graham,  Tex.,  0.12  inch;  Yuma, 
Ariz.,  0.13  inch;  Jacksboro',  I'ex.,  0.15  inch;  Fort  McKavett,  Tex.,  0.19 inch;  Deca- 
tur, Tex.,  0.23  inch  :  Fort  Garland,  Colo.,  0.24  inch;  Burke's,  Ariz.,  0.28  inch. 

Floods, — 9th,  crevasses  reported  18  and  35  miles  below  New  Orleans ;  heavy  freshets 
also  occurred  in  the  vicinity  of  Okalooska,  La.  12th,  Mansfield,  Ohio,  following  a 
heavy  thunder-storm,  Rocky  Fork  overflowcSd  its  banks  and  flooded  lower  portion  of 
city ;.  destructive  freshets  in  the  vicinity  of  Wheeling,  W.  Va.  3l8t,  the  Sacramento 
Valley  still  remains  under  water,  the  depth  of  water  at  Sacramento  City  oscillating 
between  22  feet  1  inch  and  22  feet  3  inches  throughout  the  month ;  the  southern  suburb 
below  ''  cross  levee  "  and  the  village  at  Washington  are  still  submerged ;  at  Colusa,  on 
the  30th,  the  water  was  still  near  high-water  mark. 

^«iZ.— Ist,  Fort  McPherson,  Nebr. ;  Baxter  Springs,  Kans. ;  De  Soto,  Nebr. ;  Frank- 
lin, Pa.  2d,  Sidney  Barracks,  Nebr. ;  Martinsville,  111. ;  Milford,  Ind. ;  Fayetteville,  N. 
C. :  Indianapolis,  Ind.  3d,  Fort  McHenry,  Fallston,  and  New  Market,  Md. ;  De  Soto, 
Nebr.:  I^Yeehold  and  Pleasant  Run,  N.  J. ;  Ardenia,  N.  Y. ;  Accotink,  Va. ;  Carlisle  and 
Philadelphia,  Pa.  4th,  De  Soto,  Nebr.  6th,  Rockford,  111. ;  Detroit,  Mich. ;  Burling- 
ton, la. ;  Logansport,  Ind.  7th,  Baxter  Springs,  Kans. ;  De  Soto,  Nebr. ;  Catawissa, 
Fa. ;  Boise  City,  Idaho ;  New  London.  6th,  Emerson,  Nebr. ;  Beloit,  Wis. ;  Fort  Gibson, 
Ind.  T. ;  Fredericksburs  and  Uvalde,  Tex. ;  Duluth.  9th,  Brookhaven,  Miss. ;  Corsi- 
cana  and  Galveston,  Tex.  10th,  Kensico,  N.  Y.  11th,  Fort  Independence,  Mass.; 
Nora  Springs,  Iowa ;  New  Bedford  and  Fall  River,  Mass. ;  Kensico,  N.  Y. ;  New  Lon- 
don. 12th,  Cornish,  Me. ;  Kensico,  N.  Y. ;  Nashville.  13th,  Milford,  Ind. ;  Rowe, 
Mass. ;  Woodstock,  Vt. ;  Mount  Solon,  Accotink,  and  Fort  Whipple,  Va. ;  Bangor  and 
Eastport,  Me.  15th,  Muscatine,  Iowa.  16th,  Chicago  and  Detroit.  17th,  Reading, 
Pa.  18th,  Fort  Garland,  Colo.;  CreswelL  Kans.;  Somerset,  Mass.;  Winnemucca, 
Nev. ;  Santa  F^,  N.  Mex. ;  New  Lon(^n.  19th,  North  Volney,  N.  Y.  20th,  Iowa  City, 
Iowa ;  Genoa,  Nebr.  23d,  Fort  Wayne  and  Grand  Haven,  Mich.  24th,  Fallston,  Md. ; 
Somerset  and  New  Bedford,  Mass.  26th,  Fort  Wallace,  Kans. :  Fresno,  Cal. ;  Vevay, 
Ind.;  Independence,  Kans.:  Detroit.  27th,  New  Orleans,  Vicksburg,  Albany,  Green 
Spring,  Ala.;  Creswell  ana  Independence,  Kans.;  Brookhaven  and  Fayette,  Miss.; 
Corsicana  and  Mason,  Tex.  28th,  Salt  Lake  City ;  Portsmouth.  N.  C. ;  De  Soto,  Nebr. ; 
Fayetteville,  N.  C. ;  Spartanburg,  S.  C. ;  Clarksville  and  McMinnville,  Tenn. ;  Coal- 
ville. Utah ;  Los  Angeles,  Cal.  &th.  Dodge  City,  Kans.  30th,  Camp  McDermitt,Nev. ; 
Fort  Fred  Steele,  Wyo. ;  Fayetteville,  N.  C. ;  Cincinnati  and  Lewisburg,  Ohio;  Browns- 
ville, Pa.  3l8t,  Lewisburg,  Ohio ;  West  Chester  and  Philadelphia,  Pa. ;  Morgantown, 
W.  Ya.  At  Creswell,  Kans.,  on  the  Ist.  2.30  p.  m.^  a  furious  hail-storm  irom  SW. ;  2 
inches  of  hail  and  1.58  inches  of  water  rell  in  30  minutes. 

Depth  of  snow  at  dose  of  month, — On  summit  of  Mount  Washington,  42  inches ;  Pikers 
Peaky  40  inches ;  Eastport,  Me.,  15  inches ;  Elmira,  111.,  1  inch ;  Rowe,  Mass.,  in  woods 
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iaviomity,  6  inches;  Dunbarton,  N.  H.,  snow-drifts  in  neighboring  forests;  Urb&na, 
Ohio,  iV  inch;  Catawissa,  Pa.,  ^  inch;  Woodstock,  Vt.,  naif  of  snrface  of  ground 
covered^ 

Bainy  days. — ^Number  of  days  on  which  rain  or  snow  has  fallen  varies  aa  follows : 
New  England,  from  8  to  23 ;  Middle  Atlantic  States,  from  6  to  21 ;  South  Atlantic 
States,  from  4  to  8 ;  Gulf  States,  from  4  to  ^ ;  Ohio  Valley,  from  7  to  17  ;  Tennessee,  10; 
Lower  Lake  region,  from  15  to  23 ;  Upper  Lake  region,  from  9  to  18 ;  Upper  Mississippi 
Valley,  from  10  to  15 ;  Lower  Missouri  Valley,  from  7  to  13 ;  Rocky  Mountains,  6 ;  Pa- 
cific Coast  States,  from  9  to  18. 

Cloudy  days. — ^For  New  England  the  number  varies  from  8  to  17 ;  Middle  Atlantic 
States,  4  to  13;  South  Atlantic  States,  4  to  10;  Gulf 'States,  2  to  10;  Tennessee,  4  to 
7 ;  Ohio  Valley,  6  to  15;  Lower  Lake  region,  12  to  18;  Upper  Lake  region,  10  to  18; 
Northwest,  4  to  12;  Bocky  Mountains,  6  to  13;  Pacific  Coast  States,  5  to  18. 

RELATITB  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  about  as  follows: 
Now  England,  from  62  at  Springfield,  Mass.,  to  75  at  Wood's  HoU  and  Eastport;  Mid- 
dle Atlantic  States,  53  at  Lynchburg  to  81  at  Atlantic  City ;  South  Atlantic  States,  61 
at  Augusta  to  86  at  Cape  Hatteras,  67  at  Key  West ;  Gulf*  States,  55  at  Shreveport  to 
75  at  Galveston^  Ohio  Valley  and  Tennessee,  54  at  Memphis  to  67  at  Pittsburgh; 
Lower  Lake  region,  66  at  Oswego  to  82  at  Buffalo ;  Upper  Lake  region,  68  at  Marquette 
to  83  at  Milwaukee ;  Upper  Mississippi  Valley,  57  at  Saint  Louis  to  67  at  Keoknk ;  Red 
River  of  the  North  Valley,  74  at  Pembina  to  76  at  Breckenridge ;  Lower  Missouri 
Valley,  62  at  Leavenworth  to  71  at  Bismarck ;  Western  Texas,  41  at  Fort  Griffin  to  44 
at  Mason ;  Indian  Territory,  56  at  Fort  Gibson ;  western  portions  of  Kansas  and  Ne- 
braska, 54  at  Dodge  City  to  61  at  North  Platte ;  Rocky  Mountain  stations,  41  at  Santa 
F^  to  59  at  Cheyenne ;  Utah  and  Nevada,  53  at  Salt  Lake  City  to  58  at  Winnemucca; 
Idaho,  62  at  Boise  City ;  California,  73  at  Los  Angeles  to  79  at  San  Diego.  The  per- 
centage at  high  stations  is  65  for  Pike's  Peak  and  86  for  Mount  Washington. 

WINDS. 

The  prevailing  winds  at  the  Signal  Service  stations  are  shown  by  the  arrows,  flying 
with  the  wind,  on  chart  No.  II.  The  TiuLximum  velocities,  in  miles  per  hour,  have  been 
given  in  the  description  of  the  movements  of  low-pressure  areas. 

Total  movements  of  the  air. — The  following  are  the  largest  monthly  movements  as  re- 
corded at  the  Signal  Service  stations,  viz:  Pike's  Peak,  17,279  miles;  Cape  ^Ist, 
13,171;  Sandy  Hook,  12,335;  Thatcher's  Island,  12,176;  Cape  Lookout,  12,039 ;  Dod^ 
City,  11,711;  North  Platte,  10,892;  Sandusky,  10,a32;  Bamegat,  10,472;  KittyUawk, 
10,200;  Breckenridge,  10,374;  Cheyenne,  10,024;  Cape  Henry,  9,961;  Fort  Wliipple, 
9,704;  Boston,  9,599:  Eastport,  9,489;  Key  West,  9,015.  The  smallest  are:  Visalia, 
1,728  miles;  Deadwood,  2,156;  Uvalde,  2,627;  Brackettville,  3,088;  Augusta,  3,155; 
Boise  City,  3,169;  Lynchburg,  3,225;  Laredo,  3,364;  Knoxville,  3,562;  Los  Angeles, 
3,690,  Shreveport,  3,944;  Springfield,  3,990. 

Local  storms,  iomadoesj  ^c,  have  occurred  as  follows:  On  the  2d,  Casey  County, 
Kentucky,  between  2  ana  3  p.  m.,  a  severe  tornado  occurred,  doing  great  damage  La 
vicinity  of  Rich  Hill  and  Mount  Olive.  Its  path  was  about  400  yards  wide,  and  in 
its  course  swept  away  dwellings,  large  trees,  horses,  cattle,  and  other  stock ;  seven 
])ersons  were  killed  and  several  iigured.  10th,  about  11  a.  m.,  a  violent  wind-storm, 
without  rain,  passed  over  Atlanta,  Ga.,  and  vicinity,  filling  the  atmosphere  with  dut$t 
and  doing  considerable  damage  to  buildings,  fences,  &.o.  11th,  tornado  reported  in 
vicinity  of  Danville,  Ky.  12tn,  Jefferson  County,  West  Virginia,  frightful  storm  of 
hail  and  rain,  destroying  wheat,  &c.,  damaging  buildings  and  killing  cattle.  27tfa, 
Green  Springs,  Ala.,  tornado,  blowing  down  trees,  houses,  &c. ;  wind,  at  1  p.  m.,  8£. ; 
at  3  p.  m.,  SW.  28th,  fifteen  miles  N£.  of  Quitman,  Ga.,  tornado,  destroying  two 
bouses;  path  narrow  and  not  extending  far;  commenced  with  a  southwest  wind. 

VKRIFICATIONS. 

Indications. — As  worked  up  three  times  daily  and  carefully  compared  with  the  actual 
conditions  during  the  succeeding  twenty-four  hours,  the  following  results  have  been 
obtained,  viz :  the  percentage  verified  averages  87.0  for  New  England,  88.8  for  the 
Middle  States,  87.6  for  the  South  Atlantic  States,  79.5  for  the  Eastern  Gulf  States,  81.7 
for  the  Western  Gulf  States,  87.4  for  Tennessee  and  the  Ohio  Valley,  87.2  for  the 
Lower  Lake  region,  87.4  for  the  Upper  Lake  region,  86.6  for  the  Upper  Mississippi 
Valley,  and  84.6  for  the  Lower  Missouri  Valley.  For  all  the  districts  the  averasre  ver- 
ified is  85.8  per  cent.  By  elements  the  percentage  verified  averages  88.8  ror  the 
weather,  85.0  for  the  wind  direction,  87.6  for  the  temperature,  and  Sl.S-for  the  barom- 
eter. There  were  6  omissions  to  predict  (5  for  temperature  and  1  for  barometer),  oat 
of  3,720,  or  0.16  per  cent.  Of  the  3,714  predictions  that  have  been  made  81,  or  3.2  per 
cent.,  are  recorded  as  haWng  completely  failed;  118,  or  3.2  per  cent.,  as  one-fourtJi 
verified ;  372,  or  10.0  per  cent.,  as  one-hali'  verified;  686,  or  18.5  per  cent.,  as  three- 
fourths  verified;  2,457,  or  66.1  per  cent.,  as  fully  verified. 
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Cautionary  9ignaU,-^The  display  of  signals  was  resimied  at  all  the  Lake  stations  on 
the  15th.  Out  of  233  signals  ordered,  191,  or  82  per  cent.,  were  justified  by  subsequent 
hourly  velocities  of  25  miles  and  over  at  or  within  100  miles  of  the  station,  but  of  these 
21  were  somewhat  late ;  42  signals  were  not  justified.  There  were  62  cases  reported 
In  which  the  velocity  reached  25  miles  or  over,  without  the  display  of  signals. 

NAVIGATION. 

stages  of  water  in  rivers. — In  the  table  on  the  right-hand  side  of  chart  No.  Ill  are 
given  the  highest  and  lowest  readings  of  the  Signal  Service  river-gauges  for  the  month, 
with  the  dates.  The  Red  River  rose  steadily  from  the  1st  to  the  lOth,  and  then  fell 
to  the  close  of  the  month.  The  Arkansas,  at  Little  Rock,  fell  diuring  the  first  few 
days,  then  rose  to  the  16th,  after  which  it  regularly  fell.  In  the  Tennessee,  Cumber- 
land, Savannah,  Allegheny,  Yonghiogheny,  and  Monongahela  the  changes  were  un- 
important. The  Ohio,  at  Pittsburp^h,  rose  44  inches  on  the  4th  and  5th.  At  Ciucin^ 
uati  there  was  an  almost  constant  tall  from  30  feet  10  inches  the  1st  to  22  feet  8  inches 
the  11th,  then  rose  to  33  feet  5  inches  by  the  17th,  and  fell  to  close.  At  Louisville  it 
fell  from  11  feet  20  inches  the  1st  to  9  feet  9  inches  the  12th ;  then  rose  to  12  feet  4 
inches  the  17th,  and  afterwards  fell.  In  the  Missouri  the  changes  were  light.  Missis- 
sippi, from  Saint  Paul  to  Keokuk,  the  oscillations  were  not  important.  At  Saint  Louis, 
rose  to  17  feet  1  inch  the  6th,  fell  to  15  feet  9  inches  the  9th,  rose  to  22  feet  10  inches 
by  the  12th,  and  then  fell  to  its  minimum  near  close  of  month.  At  Cairo,  fell  from  33 
feet  the  5th  to  30  feet  Hth,  rose  to  35  feet  9  inches  by  17th,  and  then  fell  to  its  mini- 
mum. At  Memphis,  rose  from  ^  feet  the  1st  to  26  feet  11  inches  the  8th,  fell  to  25 
ieet  5  inches  the  13th,  rose  to  28  feet  8  inches  the  20th,  and  afterwards  fell.  ^  At  He- 
lena, oscillated  between  35  feet  6  inches  the  14th  and  37  feet  11  inches  (within  2  feet 
of  the  danger-line)  on  the  22d,  and  then  fell  to  near  27  feet  the  31st.  At  Vicksburg, 
steadily  rose  from  Ist  to  25th,  remained  stationary  to  the  28th,  and  fell  to  40  feet  6 
inches  by  31st.    At  New  Orleans  the  changes  were  very  gradual. 

Ice  in  rivers  and  harbors, — ^The  following  items  will  serve  to  show  the  condition  of 
the  rivers  and  hafbors  in  this  respect :  The  Missouri — Bismarck,  3d  to  5th,  ice  soft ; 
6th,  breaking  up,  teams  broke  through ;  8th,  ice  moving ;  11th,  river  rising ;  16th,  ice 
commenced  running  out ;  17th,  clear ;  18th,  floating  ioe ;  19th,  clear ;  20th,  naviga- 
tion opened.  Fort  Rice,  Dakota  Territory,  10th,  mam  channel  filled  with  broken  ice ; 
12th,  ice  moving ;  15th,  clear.  Leavenworth,  27th,  first  boat  passed  up  river.  Red 
River  of  the  North — ^Pembina,  11th,  ice  covered  with  water,  crossing  unsafe ;  14th, 
breaking  up;  15th,  moving  out;  16th,  clear;  17th,  full  of  floating  ice;  18th,  clear, 
navigation  opened  ^  22d,  first  steamer  arrived.  Upper  Mississippi — Saint  Paul,  1st  to 
4th,  river  open,  thin  floating  ice ;  Dubuque,  10th,  first  steamer  from  below  arrived ; 
Davenport,  9th,  navigation  opened ;  Keokuk,  8th,  first  boat  left  for  Saint  Paul.  Up- 
per Lakes — Duluth,  17th,  first  arrival;  19th,  first  depariure.  Escanaba,  5th,'  ice 
moved  from  around  docks,  navigation  opened ;  16th,  ice  cleared  out  of  bay.  North- 
port,  5th,  shore-ice  left  bay;  20th,  first  steamer  arrived.  Grand  Haven,  15th,  "no  ice 
in  straits  to  prevent  vessels  passing  through,"  first  steamer  arrived.  Alpena,  Thunder 
Bay  River  frozen  over  until  3d ;  4th  to  6th,  ice  in  river  breaking  up ;  7th,  clear ;  10th, 
first  boat  arrived.  Saginaw  Bay,  Lake  Huron,  5th,  ice  moved  out.  Georgian  Bay 
and  Lake  Huron — 8th,  perfectly  free  of  ice ;  navigation  partly  opened  at  Owen  Sound, 
Georgian  Bay.  Detroit,  7th  to  8th,  floating  ice.  Port  Huron,  24th,  lake  navigation 
commenced.  Lower  Lakes— Cleveland,  1st,  ice  broken  up  on  lake ;  20th,  navigation 
opened.  Buffalo,  Ist,  harbor  and  lake  entirely  free  fr-om  ice ;  16th,  navigation  opened. 
Oswego,  9th,  first  vessel  arrived.  Saint  Lawrence  River,  10th,  free  of  ice  frt>m  the 
lake  to  Ogdensburg.  Hudson  River — ^Albany,  5th,  ice  moving ;  6th,  floating  ice  at 
Rhinebeck,  Barrytown,  Germanto^vn,  Catfikill  to  Stockpori,  and  slight  gorges  Irom 
Stock^rt  to  Schodack ;  9th,  open  from  Albany  to  New  York ;  14th,  Albany,  first  boat 
from  ^ew  York  arrived ;  24th,  shore-ice  formed,  bays  and  coves  frozen  over.  Penobscot 
River,  Maine,  12th,  ice  out  of  river  as  far  as  the  Narrows.  Saint  Croix  River,  Maine, 
15th,  navigation  opened  as  far  as  Calais.  Kennebec  River,  Maine,  16th,  ice-jam  at 
lower  end  of  Swan  Island  broke,  opeaing  navigation  to  Augusta  nearly  a  month  ear- 
lier than  usual.  Seba^o  Lake,  Maine,  31st,  lower  bay  still  covered  with  ice.  Mount 
Desert,  Maine,  13th,  ice  out  of  harbor.  19th,  Pennsylvania  Canal,  Pennsylvania, 
opened ;  Delaware  and  Raritan  Canal,  New  Jersey,  opened. 

ATMOSPHERIC  ELBCTRICITT. 

Thunder-storms. — 1st,  Kansas,  Tennessee,  Illinois,  Arkansas,  Texas ;  2d,  Kentucky, 
Georgia,  Illinois,  Indiana,  North  Carolina,  Tennessee ;  3d,  Virginia,  Marylanil,  Mas- 
sachusetts, Connecticut,  Delaware,  Florida,  Indiana,  New  Jersey,  New  York,  Penn- 
sylvania ;  4th,  Massachusetts ;  6th,  Texaa,  Iowa,  Missouri,  Indiana,  Michigan,  Illi- 
nois, Kansas,  Ohio,  Wisconsin ;  7th,  Minnesota,  Mississippi,  Pennsylvania,  New  Jer- 
sey, Virginia,  Rhode  Island,  Connecticut,  Dakota,  New  York,  Kansas,  Maryland, 
Massachusetts,  West  Virginia;  8th,  Indian  Territory,  Nebraiika,  Dakota,  Minnesota, 
Texas,  Illinois,  Iowa,  Kansas,  Missouri,  Wisconsin ;  9th,  Texas,  Alabama,  Louisiana, 
Tennessee,  Arkansas,  Delaware,  Iowa,  Mississippi,  Missouri;   10th,  Florida,  Alabama, 
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Maryland,  MassachnBetts,  Pennsylvania;   lltli.  Indian  Territory,  Kannaa,  Alahama, 
West  Virginia,  Tenueasee,  Pennsylvania,  Floriaa,  Virginia,  Maryland,  Georf^a,  Iowa, 
Kentucky,  Missouri,  Nebraska,  New  York,  Ohio,  West  Vir^nia ;  12tli,  Alabama,  Iowa, 
Missouri,  Ohio,  West  Virginia,  Kentucky,  Illinois,  Virginia,  Pennsylvania,  New  York. 
New  Jersey,  Maryland,  Delaware,  Florida,  Georgia,  Indiana,  North  Carolina,  South 
Carolina,  Tennessee ;    i3th,  Virginia,  Pennsylvania,  New  Jersey,  New  York,  Florida, 
Indiana,  Maryland,  Ohio ;  14th.  Pennsylvania,  New  Jersey ;  15th,  Texas ;  16th,  Bfich- 
igan,  Ohio,  Texas ;  17th,  Florida ;   18th,  New  Mexico,  California ;   19thy  Kansas,  Da- 
kota ;  20th,  Kansas.  Nebraska,  Iowa,  Dakota ;  2l8t,  Indian  Territory,  Nevada,  Dakota, 
Illinois,  Iowa ;  22ci,  Texas ;  23d,  Michigan^  Ohio,  Indiana,  Illinois ;  24th,  California, 
West  Virginia,  Ohio,  Pennsylvania,  Virginia,  New  Jersey,  Delaware,  Indiana*  Iowa. 
Maryland,  New  York ;  25th,  Idaho ;  26th,  Nebraska,  California,  Texas^  Ohio,  Michi- 
gan, Kansas,  Indiana ;  27th,  Texas,  Louisiana,  Mississippi,  Alabama,  Misaouri;  Michi- 
gan, Ohio,  New  York,  Pennsylvania,  Arkansas,   Florida,  Illinois,  Indiana,  kansait, 
Massachusetts,  North  Carolina,  Tennessee ;  28th,  Ut«h,  Florida,  Tenneflaee,  Georgia. 
South  Carolina,  North  Carolina,  Virginia,  Maryland,  Maine,  Indiana,  Maasachaeettit, 
Missouri,  Pennsylvania;  29th,  Indian  Territory,  Illinois,  Kansas,  Missouri,  Texas,  We^it 
Virginia;   30th,  Alabama.   Florida,   Tennessee,  Ohio,   Kentucky,  Indian   Territory, 
Georgia,  Louisiana,  Mar^Mand,  Texa«,  West  Virginia;  31st,  Texas,  Mississippi,  Wfest 
Virginia,  Pennsylvania,  Florida,  Georgia,  Louisiana,  Ohio,  Virginia. 

^«rora«.— Pembina,  Dak.,  3d  and  23d;  Newbury,  Vt..  29th;  Kensico,  N.  Y.,  17th; 
Starkey,  N.  Y.,  5th;  Coalville,  Utah,  3d;  Judsonia,  Ark.,  8th;  Vevav,  Ind.,  20th; 
Cresco,  Iowa,  27th ;  Iowa  City,  Ist,  12th,  23d,  27th,  28th ;  Woodstock,  Md..  6th,  21irt, 
22d,  26th,  28th.  On  Pike's  Peak,  the  electricity  was  intense,  and  interfered  with  the 
working  of  wires  on  the  6th  and  26th ;  North  Platte,  strong,  8th :  Santa  F^,  interfend 
with  the  working  of  telegraph  lines  north  and  south,  18th  and  2Dth. 

Magnelio  phenomena. — Frof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  the  average 
diurnal  magnetic  range  in  declination  as  6.6  minutes. 

OPTICAL  PHENOMENA.  « 

Solar  kalo$, — 1st,  Illinois,  Indiana,  Michigan,  New  York,  Ohio,  Pennsylvania,  Wis- 
consin, Georgia;  2d,  Connecticut,  Maine^  New  Hampshire,  New  York,  Vermont,  Flor- 
ida, Georgia,  Rhode  Island,  North  Carolina ;  3d,  California ;  4th,  Ohio ;  5th,  IllinoiH, 
Indiana,  Iowa,  Kansas,  Michigan,  Wisconsin,  Ohio,  Georgia ;  6th,  Illinois,  lodiana, 
Iowa,  Maine,  Maryland,  Massachusetts,  Michigan,  New  Hampshire,  New  York,  Vir- 
ginia, New  Mexico,  Rhode  Island,  Vermont,  Connecticut ;  7th,  Delaware,  Illinois,  Iowa, 
Ohio,  Texas,  Georgia,  North  Carolina^  Rhode  Island ;  8th,  Indiana,  Ohio,  Michigan, 
Georgia,  South  Carolina;  9th,  Illinois,  Indiana,  Ohio,  Kentucky,  Georgia,  Maine; 
lOth^  Iowa,  Ohio,  New  Mexico,  Michigan,  Maine ;  11th,  Illinois,  Iowa.  Maine,  Nebraska, 
Ohio,  Wisconsin,  South  Carolina,  Vermont,  New  Hampshire ;  12t.h,  Iowa,  Ohio,  Maine; 
13th,  Florida,  South  Carolina;  14th,  Ohio,  Michigan,  Connecticut,  North  Carolina; 
15th,  Iowa,  Mississippi,  Nebraska,  New  York,  Pennsylvania,  California,  Louisiana. 
Michigan,  South  Carolina;  16th,  Mississippi,  Ohio,  California,  Texas,  Louisiana, 
South  Carolina,  Georgia;  17th,  Maine^  New  York,  Vermont,  uolorado,  Louisiana, 
Florida,  South  Caroliuaj  18th,  Ohio,  Colorado;  19th,  California,  Louisiana;  20tli, 
Illinois,  Iowa,  Mississippi,  Wisconsin,  Louisiana;  21st,  Connecticut,  Mississippi,  New 
Hampshire.  New  York,  Ohio,  Pennsylvania,  South  Carolina,  North  Carolina,  Rhode 
Island ;  22a,  Colorado,  South  Carolina ;  23d,  Connecticut,  New  Jersey,  Ohio,  Califor^ 
nia,  Rhode  Island,  Vermont ;  24th,  Connecticut,  Ohio,  South  Carolina,  Maine ;  25th, 
Connecticut,  New  Mexico ;  26th,  New  York,  Ohio,  California ;  27th,  Minnesota,  Mich- 
igan, Ohio,  North  Carolina;  28th,  Iowa,  Michigan;  29th,  Illinois,  Indiana,  Ohio, 
Kentucky ;  30th,  New  York,  South  Carolina,  Georgia,  North  Carolina,  Virginia ;  31st, 
California,  Iowa,  New  Hampshire,  New  York,  Vermont. 

Mirage. — Morristown,  Dak.,  31st;  Olivet,  Dak.,  24th,  25th;  New  London,  Conn., 
21st. 

MI8CBLLAKE0US  PHENOMENA. 

BotoatcaZ.— Alabama:  in  bloom,  17th,  quince* and  dogwood;  11th,  sloes  and  wild 
plums;  12th,  buckeye;  20th,  honeysuckle;  25th,  may-apple;  24th,  snow^drops;  20th 
to  30th,  apple  and  pears ;  21st,  fish  poison ;  16th,  pc^ch,  apricot,  and  ^lum ;  in  leal', 
10th,  quince  tree ;  8th,  poplar  and  tulip  trees.  California :  Vlsalia,  in  bloom,  2d, 
apple;  3d, plum.  Connecticut:  in  bloom,  16th,  white  maple ;  in  leaf,  19th,  sycamore 
and  elm ;  15th,  willow ;  budding,  6th,  flowers ;  8th,  spirea ;  19th,  cherry ;  20th,  appl« 
and  pear ;  24th,  tiger-lilies  and  lilies  of  the  valley  sprouting.  Arkansas :  in  bloom, 
15th,  red-bud  trees;  6th,  apricots ;  18th,  dogwood ;  22d,  lilacs;  25th,  sweet  gum; 
26th,  buckeye;  in  leaf,  16tu,  black  and  rod  oak.  Dakota:  OUvet,  1st,  grass  aud 
weeds  sprouting.  Pembina,  24th,  willows  in  bloom,  grass  sprouting.  Florida:  in 
bloom,  7th,  peaches:  in  leaf,  28th,  trees  generally.  Georgia:  in  bloom,  7th, peach 
and  plum ;  in  leaf,  20th.  forest  trees.  Illinois :  in  bloom,  20th  to  24th,  i)each ;  2*2d, 
Japan  quince;  25tn,  violets ;  27th,  flowering  almond ;  28th,  daffodils;  21st,  cowslips; 
7th,  ash  and  elm ;  in  leaf,  11th,  gooseben^' ;  budding.  8th,  peonies,  gooseberries.  ru»e 
bush,  lilac,  and  crab-apple ;  sprouting,  6tli,  grass  and  rhubarb.    Indiana :  in  bloom, 
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li»t,  daffodils;  12t]i  and  19th,  peach;  6th,  paiiBies;  14thy  violets;  12th.  iris,  lilac,  and 
hyacinth ;  10th,  spinage  gathered ;  Duddiug,  8th,  peach.  Iowa :  in  bloom,  23d,  26th, 
and  3l8t,  peach :  llth,  maple  and  elm ;  16th,  liverwort,  wild  flowers,  and  hazel  brush ; 
21st,  Cottonwood  and  box  elder;  14th,  poplars;  18th,  myrtle;  24th,  June  cherries: 
31st,  Siberian  crab-apple;  in  leaf,  6th,  plum;  31st,  apple;  budding,  9th,  maple  and 
lilac;  sprouting,  8th,  grass  and  leeks;  24th,  wheat;  31st,  grass  sufficient  for  pasture. 
Indian  Territory:  Fort  Sill,  in  bloom,  5th,  peach.  Idaho  Territory:  Boise  City,  in 
bloom,  20th,  plum  and  cherry  ;  22d,  peach.  Kansas :  in  bloom,  9th,  llth,  19th  to  21st, 
peach;  25th,  wild  plum  and  judas  tree:  16th,  tulips  and  ivy;  13th,  maples;  15th, 
violets ;  20th,  plums;  26th,  red  bush ;  27 tn  and  30th,  apples;  in  leaf,  5th,  raspberries ; 
14th,  lilacs ;  23d,  apj^lee ;  31st,  pear,  peach,  and  forest  trees ;  22d,  crab-apple ;  19th, 
rose  and  vine ;  budding,  6th,  maples ;  sprouting,  3lBt,  corn  and  oats ;  14th^  prairie- 
grass.  Louisiana:  in  bloom,  16th,  orange  trees.  Maine:  28th,  mayflowers  nrst  gath- 
ered. Maryland:  in  bloom,  24th,  peach;  14th,  forsythia;  17th,  plum;  24th,  cherry; 
7th,  crocus  and  periwinkle ;  in  leaf,  llth,  weeping  willow ;  budding,  8th,  alder.  Mas- 
sacnusetts:  in  bloom,  1st,  skunk  cabbage;  13tn  and  14th.  crocus;  23d,pan8ies:  10th, 
violets ;  in  leaf,  2.3d,  lilac  andsyriuga ;  budding,  12th,  willow.  Mississippi :  in  bloom. 
1st,  pitch  pine;  5th,  sweet-gum,  evergreen,  cherry,  yellow  woodbine,  and  red  maple; 
6th,  violets,  spider-wort,  and  whortleberry;  3d,  post  oak,  red  oak,  and  plum;  oth, 
dewberrv,  red  woodbine,  sassafras  and  judas  tree;  10th,  flag-lily;  12th,  napaw;  13th, 
spirea,  flowering  almond  and  verbena :  16th,  white  oaK,  black-jack  oak,  iron-wood, 
crab-apple,  dogwood,  box-alder,  and  live  oak ;  17th,  beech,  wild  cherry,  and  long- 
leaf  pine;  21st,  azalia  and  apple ;  27th,  petunias,  begonias,  nisi^s,  sweet  william.  and 
blackberry ;  3l8t,  black  locust ;  in  leaf,  6th,  poplar ;  12th,  china  tree ;  30th^  all  rorest 
trees  in  full  leaf.  Michigan :  in  bloom,  13th,  polyanthus ;  19th,  maple.  Missouri :  in 
bloom,  1st,  hazel;  10th,  13th,  20th, and 22d,  peach;  8th,  elm  and  maple ;  18th,  service- 
berry  ;  L9th,  crocus  and  apricot ;  21st,  bridal- wreath ;  28th,  flowering  almond ;  in  leaf, 
Hth,  rose  and  lilac;  7th,  gooseberry  and  raspberry;  14th,  clematis;  24th,  morello- 
cluny  tree  and  cherry ;  22d,  Siberian  crab-apple ;  27th,  pear  and  plum ;  budding,  2d, 
honeysuckle;  sprouting,  2d,  alder;  6th,  violets;  10th,  gra^s  green  and  growing  finely; 
2Hth,  wheat  twenty-two  inches  high.  Nebraska:  in  bloom,  20th,  25tn,  3l8t,  peach; 
Hth,  maple ;  20th,  cottonwood ;  23d,  apricot ;  26th,  gooseberry.  Nevada :  Winnemucca, 
23d,  grass  growing,  sage  brush  in  leaf.  New  Mexico :  Santa  F^,  25th,  trees  buddiug, 
gi'ass  sprouting.  New  Jersey:  in  bloom^  17th,  forsythia;  19th,  japan  quince;  27th, 
peach  and  maple ;  9th,  blue-bells  and  lilies :  in  leaf,  17th,  lilac ;  31st,  grass  forward, 
and  wheat  in  excellent  condition.  New  York :  in  bloom,  12th,  soft  maple ;  16th,  May 
flowers;  15th,  dandelions;  budding.  29th,  lilac;  8th,  wild  onions  and  grass  growing; 
Slst,  wheat  looks  very  well.  Nortu  Carolina :  in  bloom,  4th  and  27th,  peach ;  3d, 
apricot ;  budding,  3d,  peach.  Ohio :  in  bloom,  20th,  peach ;  9th,  maple ;  8th,  crocus 
and  snowdrops;    14tn,  violets;   26th,  cherry;  10th,  elm;  budding,  9th,  lilac;  llth, 

frass  growing;  27th,  wheat  looking  very  well.  Pennsylvania :  in  bloom,  7th,  maples; 
1st,  peach  and  apricot;  31st,  wheat  looking  well.  South  Carolina:  in  bloom,  1st, 
peach:  13th,  oak.  Tennessee:  in  bloom,  5th,  wild  flowers;  llth, plum;  Hth,  peach; 
Mempliis,  31st,  vegetation  much  advanced.  Texas:  in  bloom,  12th,  roses:  in  leaf,  16th, 
live  oak  ;  3l8t,  wheat  and  oats  look  well,  com  sprouting.  Utah :  Salt  Lake  City,  in 
bloom,  24th,  apricot;  2dth,  peach.  Virginia:  in  bloom,  13th,  14th,  15th,  23d  and  27th, 
peach;  10th,  apricot ;  15th,  cherry;  20th,  plum;  22d,  forsythia;  llth,  liverwort;  10th, 
strawberries ;  in  leaf,  22d,  willow  and  crab  apple ;  27th,  gooseberry  and  quince ;  bud- 
ding, 26th,  Canada  snake  root ;  12th,  grass  growing  finely.  West  Virginia :  Morgan- 
town,  in  bloom,  17th,  easter  flowers ;  19th,  peach ;  in  leaf,  17th,  rose  bushes ;  18th, 
jessamine;  12th,  gooseberrv;  12th,  apple  trees  in  full  bud.  Wisconsin:  in  bloom, 
31st,  elm,  white  maple,  alder,  willow,  lombard  poplar,  liverwort,  and  blood  root; 
budding,  31st,  crab-apple,  lilac,  and  currant. 

Birth, — Blackbirds :  Fort  Pemolna,  Dak.,  20th ;  Sonthington,  Conn.,  4th ;  Saint  Mary's 
Home,  Ind.,  4th ;  Monticello,  Iowa,  13th ;  Vail,  Iowa,  6th ;  Creswell,  Kans.,  24th;  Corn- 
ish, Me., 29th;  Standish,  Me.,  23d;  Waltham,  Mass.,  5th;  Oregon,  Me.,  18th;  Genoa, 
Nebr., 9th;  Waterburg,N.Y., 29th;  Palermo, N.Y., 6th ;  Contoocookville,N.H.,22d;  Lin- 
den,N.  J.,  10th;  Starkey,  N.  Y.,  13th.  Bluefays  :  Detroit,  Mich.,  2d.  Blvelrirds:  Fort 
Wayne,  Mich.,  6th ;  Monnt  Sterling,  HI.,  1st ;  Tabor,  Iowa,  almost  daily;  Boonsboro^ 
Iowa,  throughout  month;  Milford,  Ind.,  1st:  Cornish,  Me.,  9th;  Rowe,  Mass.,  10th; 
W^altham,Ma8S.,  1st;  New  Bedford,  Mass.,  30th  ;  Northport,  Mich.,  llth:  Minneapolis, 
Minn.,  6th;  Palermo,  N.  Y.,  3d;  Auburn,  N.  H.,  7th;  Duubarton,  N.  H.,  1st;  Water- 


inouiin;  van,  lowa,  Teiin;  Airon,  lowa,  i4in;  uornisn,  me.,  leutn ;  wesc  waierviue, 
Me.,  20th;  Standish,  Me.,  10th;  Rowe,Mass.j  10th;  Waltham,  Mass.,  15th;  New  Bed- 
ford, Mass.,  8th;  Fall  River,  Mass.,  10th,  in  great  nnmbers;  Detroit,  Mich.,  Ist; 
Northport,  Mich.,  10th ;  Minneapolis,  Minn.,  21st;  Norfolk,  Nebr.,  llth;  Plattsmoutb, 
Nebr.,  Ist;  Auburn.  N.  H.,  9th;  Dimbarton,  N.  H.,  9th;  Linden,  N.  J.,  6th;  Water- 
bnrg,  N.  Y.,  7th;  Flashing,  N.  Y.,  Ist;  Chambeisborg,  Pa.,  4th;  West  Charlotte,  Vt.» 
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17th;  Coalville,  Utah,  Slst;  Woodstockj  Vt.,  8th;  Lynchburg,  Va.,  Ist ;  Ashland, 
Wis.,  20th;  Rocky  Run,  Wis.,  3d;  Madison,  Wis.,  Ist;  New  London,  Conn.,  8th. 
Geese:  Fort  HartsuflF,  Nebr.,  18th;  Judsonia,  Ark.,  27th,  28th,  29th;  8onthingt<m, 
Conn.,  10th,  16th,  30th;  Morristown,  Dak.,  Ist;  Quitman,  Ga.,  Ist;  Riley,  111.,  Ist^ 
2d ;  Mount  Stt^rlins,  III.,  1st ;  Lacouia,  Ind.^  2d ;  Saint  Mary's  Home,  Ind.,  4th ;  Monti- 
cello,  Iowa,  5th;  Tabor,  Iowa,  almost  daily;  Boonsboro*,  Iowa,  throughout  month ; 
Creswell,  Kaus.,  20th,   27th,  28th;  West  Watwville,  Me.,  25th;  Standish,  Me..  4th; 
Mount  Desert,  Me.,  7th ;  Oregon,  Mo.,  6th;  Genoa,  Nebr.,  16th;  Litchfield,  Mich.,  3d 
and  4th;  Frankford,  Mo.,  4th:  Norfolk,  Nebr.,  20th;  Palermo,  N.  Y^  3d;  Aubnm,  N. 
H.,  28th;  Catawissa,  Pa.,  17th.    Dveks:  Olivet,  Dak..  1st;  Mount  Sterling,  111..  8th, 
20th ;  Monticello,  Iowa,  fith ;  Tabor,  Iowa,  almost  daily ;  Boousboro*,  Iowa,  thTOng-h- 
out  month:  Standish,  Me.,  4th;  lYaukford,  Mo.,2d;  Rocky  Run,  Wis.,  4th.     Swallotn: 
Fayette,  Miss.,  30th;  Prospect  Hill,  Va.,  19th.     Cedarbirda:  Prospect  Hill,  Va.,  18th. 
Meadow  Larks:  Fort  Pembina,  Dak..  29th;  Mount  Sterling,  111.,  21st;  Montie«Uo, 
Iowa,  4th;  Vail,  Iowa,  11th;  Milford,  Ind.,  7th;  Afton,  Iowa,  14th;  Empire  Citv, 
Kans.,4th;  Norfolk,  Nebr.,  14th;  Genoa,  Nebr.,  6th;  Contoocookville,  N.  H.,  29th; 
Urbaua,  Ohio,  19th.    Bedbirds :  JHouston,  Fla.,  8th;  Cornish,  Me.,  29th;  Somer^t, 
Mass.,  7th;  Waterburg,  N.  Y.,  29th;  Starkey,  N.  Y.,  16th;  New  London,  Conn.,  8thi 
Woodpeckers:  Creswell,  Kans.,  23d ;  Starkey,  N.  Y.,  28th.     Ospretf:  Prospect  Hill,  Va., 
23d.     Cranes:  Houston,  Fla.,  7th;  Tabor,  Iowa,  almost  daily;  Vail,  Iowa,  Slat:  Em^ 
pire  City,  Kans.,  7th;  Baxter  Springs,  Kans.,  5th;  Genoa,  Nebr.,  22d;  Belmont  Fann, 
Tex.,  18th.    Sparrows:  Monticello,  Iowa,  10th;  Cornish,  Me.,  16th;  Standish,  Me.i 
10th;  Rowe,  Mass.,  10th;  Waltham,  Mass.,  13th;  Somerset,  Mass.,  19th:  Oregon,  Mo., 
11th;  Contoocookville.  N.  H.,  22d;  Waterburg,  N.  Y.,  8th;   Ringgold,  Ohio,  26th: 
Chambersburg,  Pa.,  4tn;  Woodstock,  Vt.,  13th.    Hummingbirds:  Fayette,  Miss.,  28th; 
Brookhaven,  Miss.,  24th;  Starkey,  N.  Y.,  30th.    Pigeons:  Northport,  Mich.,  7th  and 
8th,  numerous.     Bobolinks:   Chambersburg,  Pa.,  2d.     Oriole:   Strafford,  Vt.,  18th. 
Phebes :  Starkey,  N.  Y.,  11th ;  West  Charlotte,  Vt,,  3l8t.    Chickadees :  Starkey,  N.  Y.,  16th. 
Prairie  Chickens:  Olivet,  Dak.,  5th;  Creswell,  Kans.,  9th.     JVhippoorwills:   Foravtb, 
Ga.,  20th;  Milford.  Ind.,  12th;  Brookhaven,  Miss.,  19th.    KiUdeers:  Creswell,  Kans., 
12th;  Norfolk,  Nebr.,  8th;  Palermo,  N.  Y.,28th;  Bellefontaine,  Ohio,  10th;  Bloom- 
field,  Wis.,  10th.    Nightingale:  Fayette,  Miss.,  5^h.    Mockingbirds:  Judsonia,  Art., 
7th;  Brookhaven,  Miss,,  28th.     Wrens:  Chambersburg,  Pa.,  30th.    Martins:  Hooston, 
Fla.,  4th;  Laconia,  Ind.,  17th;  Stanley,  Kans.,  30th;  New  Market,  Md.,  16th;  LebtnoD, 
Mo.,  28th ;  Ringgold,  Ohio,  28th ;  Chambersburg,  Pa.,  29th.     Owls :  Oregon,  Mo.,  12th. 

£arthquakes,-— On  the  12th,  at  Columbus,  Ky.,  4  a.  m.,  severe  shock,  overturning 
furniture,  Scc.'j  a  portion  of  the  bank  of  Mississippi  River  caved  in;  rumbling  lasted 
a  few  seconds.  12th,  Milford,  Vt.,  two  shocks.  17th,  Saint  Thomas,  Lower  Caiifomia, 
two  sharp  shocks.    18thj  Tacoma,  Wash.,  6.30  a.  m.,  shock  plainlv  felt. 

Sun  spots. — The  following  observations,  made  bj'  Mr.  D.  P.  Todd,  have  been  kindly 
communicated  by  Rear- Admiral  John  Rodgers,  U.  S.  N.,  Superintendent  of  the  United 
States  Naval  Observatory: 
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Prof.  G.  Hinrichs,  at  Iowa  City.  Iowa,  reports  none  on  the  Ist,  6tli,  18th,  19th 
(f  cloady),  20th,  23d,  24th,  25th,  26th,  28th,  and  Slat;  one  j^ronp  of  four  spots  on  the 
4th;  one  group  of  two  spots  the  8th  and  11th;  one  group  oi  six  spots  the  12th. 

United  States  Signal-Service  telegraph-lines, — Serseaut  Belville,  in  charge  of  station  at 
Cape  Lookout,  N.  C,  reported  that,  on  March  21,  the  United  States  revenue  steamer 
Schuyler  Colfax  anchored  off  the  station,  and^  hy  means  of  the  International  Code  of 
Signals,  asked  for  and  ohtained  the  weather  indications.  This  is  believed  to  be  the 
first  instance  in  which  such  information  has  been  called  for  and  received  from  a  United 
States  Signal-Service  station.  At  7.35  a.  m.,  March  25,  Private  William  Bolton,  in 
charge  of  the  ^^FlyingSignal  Station  **  at  Life-Saving  Station  No.  3,  about  twenty-five 
miles  south  of  Cape  Henry,  informed  the  Chief  SignaUOfQcer  by  telegraph  that  the 
Austrian  brigantine  Nipoli  went  u shore  early  that  mornidg  about  two  miles  north  of 
his  station,  and  that  he  had  proceeded  to  and  opened  a  telegraph-station  at  the  scene 
of  the  disaster.  Notice  was  at  once  telegraphed  to  the  Coast  Wrecking  Company, 
United  States  revenue  cutter,  Seaman's  Aid  Society,  &c.,  at  Norfolk,  Va.,  and  to  the 
United  States  revenue  cutter  Hamilton,  at  Delaware  Breakwater,  Delaware.  The 
Coast  Wrecking  Company's  steamer  Rescue  left  Norfolk  at  9.15  a.m.  and  reached  the 
stranded  vessel  at  2  p.  m.  same  day.  The  United  States  revenue  cutter  Hamilton 
arrived  there  at  6  a.  m.  of  the  26th.  Owing  to  the  prompt  action  of  Private  Bolton, 
and  the  immediate  transmittal  of  said  information  to  the  proper  authorities,  the  ves- 
sel was  saved,  having  been  gotten  olf  at  4  p.  m.  of  the  28th.  The  following  letter  in 
the  case  is  published: 

Wak  Department, 
Office  of  the  Chief  Signal-Officer, 

Washingtonj  D.  C,  March  29,  1878. 

Sir:  The  Chief  Signal-Officer  takes  pleasure  in  commending  the  alacrity  and  ener^ 
displayed  by  you  at  the  time  of  the  wreck  of  the  Nipoli.  This  is  the  first  instance  m 
which  the  wreck  of  a  vessel  has  been  reported  by  telegraph  from  the  scene  of  wreck  in 
advance  of  the  arrival  of  the  life-boat. 

I  am,  sir,  very  resjiectfully,  your  obedient  servant,  

ALBERT  J.  MYER. 
Brigadier-General  {Brevet  Assigned)^  Chief  Signal-Officer  of  the  Army. 

Private  William  Bolton, 

Signal  Servioe,  U,  S.  Army^  in  charge  of 

Flying  Station  at  Life-Saving  Station  No»  S, 

Van  Slaek'a Landing^  CurrUuckVountyf  North  Caroluta, 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  {Brevet  Aasigned)^  Chief  Signal  Officer,  U,  S,  A» 
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introduction. 

In  compiling  the  present  review  the  following  data,  received  up  to  May  13,  have 
been  made  use  of,  viz:  The  regular  trl-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  one  hundred  and  thirty  Signal-Service  stations 
and  twelve  Canadian  stations,  as  telegraphed  to  this  office;  monthly  Journals  and 
means,  one  hundred  and  three  and  one  hundred  and  twenty-nine,  respectively,  irom 
the  former,  and  monthly  means  from  thirteen  of  the  latter;  reports  from  twenty- five 
Signal-Service  sunset  stations;  two  hundred  and  thirty-seven  monthly  registers  from 
voluntary  observers;  forty-nine  monthlv  registers  from  United  States  Army  post  sur- 
geons; marine  records;  international  simultaneous  obser\'ations;  monthly  reports  of 
the  weatJUer  services  of  the  States  of  Iowa  and  Missouri;  reliable  newspaper  extracts; 
special  reports. 

BAROMETRIC  PRESSURE. 

Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  month  by  the  isobaric  lines.  Compared  with  the  means  for  April  of  previous 
years,  the  pressure  for  the  present  month  averages  decidedly  lower,  especially  in  the 
Northwest. 

The  local  harometrio  rangee,  as  reduced  to  sea-level,  for  the  month,  vary  as  follows: 
New  England,  from  1.00  inch  on  Mount  Washington  to  1.26  at  Eastport.    Middle  At- 
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lantic  States,  0.80  at  Lynchburg  to  1.09  at  Sandy  Hook.  Lower  Lake  region,  0.81 : 
Clevelaud  to  0.91  at  Oswego  and  Toledo.  Upper  Lake  region,  0.87  at  Chicago  to  l.« 
at  Dnhith.  Upper  Mississippi  Valley,  0.82  at  Saint  Louis  to  1.29  at  Saint  Paul.  Mi 
Bouri  Valley,  O.fc^  at  Bismarck  to  1.19  at  Yaukton.  Red  River  of  the  North  Valle; 
l.OC  at  Pembina  to  1.28  at  Breckeuridge.  Plains  of  Nebraska  and  Kansas,  1.21  i 
Dodge  City  to  1.47  at  North  Platte.  Rocky  Mountain  region,  0.80  at  Cheyenne  to  0.^ 
at  Dead  wood.  Between  Rocky  Mountains  and  Pacific  States,  0.50  at  Yuma  to  0.' 
at  Salt  Lake  City  and  0.92  at  Winnemucca,  Nev.  California,  0.31  at  Campo  to  0.( 
at  Red  Bluff.  Texas,  0.76  at  Indianola  to  1.00  at  Fort  Concho.  Ohio  Valley  and  Tei 
nessee,  0.62  at  Nashville  to  0.77  at  Pittsburg.  South  Atlantic  States,  0.65  at  Jackso; 
ville  to  0.93  at  Cape  Lookout.  Gulf  States,  0^52  at  Mobile  to  0.80  at  Shreveport  ai 
0.46  at  Key  West.  • 

Areas  of  high  pressure. — Seven  are  described.    None  of  these  have  been  decided. 

No.  I. — This  IS  a  continuation  of  the  high-pressure  area  spoken  of  in  the  March  r 
view  as  No.  X.  Ist,  it  covered  the  country  trom  Oregon  to  the  Missouri  Valley  wit 
cold  and  generally  clear  weather;  a.  m.  barometer  at  Virginia  City  0.26  inch  abo^ 
normal,  and  Pike's  Peak  minimum  temperature  3^  Fah.  2d,  was  central  in  Montau 
but  with  slightly  diminished  pressure.  3d,  it  moved  eastward  into  the  region  betwct 
the  Rocky  Mountains  and  Missouri  River,  with  diminished  pressure.  4th,  p.  m.  b 
rometer  at  Santa  F6  0.13,  and  midnight  at  Corsicana,  Tex.,  0.16,  above  normals.  5ti 
central  in  New  Mexico,  after  which  it  was  dissipated. 

No.  II  gradually  formed  between  storms  I  and  II  on  the  7th.  8th,  momiug, 
reached  from  the  Lower  Lakes  to  the  North  Carolina  coast,  with  freezing  temper 
til  res  from  Northeastern  New  England  northward;  midnight,  central  in  the  Low* 
Saint  Lawrence  Valley.  9th,  a.  ro.  barometer  at  Eastport  0.38  above  normal,  at 
temperature  below  freezing  from  Nova  Scotia  and  Northern  Maine  northward,  lot! 
a.  m.,  central  on  the  New  England  coast,  and  then  disappeared  to  the  eastward, 
advance  of  storm  III. 

No.  Ill  appeared  in  Oregon  on  the  6th,  where  the  pressure  gradually  increased  nnl 
it  reached  its  maximum,  0.17  above  normal,  a.  m.,  of  the  9th.  The  latter  morning 
extended  southeastwara  over  Utah,  and  the  temperature  fell  below  freezing  fro 
Montana  and  Eastern  Oregon  to  Nevada.  10th,  morning  minimum  temperatures  belo 
freezing  from  Nevada,  Utah,  and  New  Mexico  northward ;  — 19°  on  Pike's  Peak.  Tl 
pressure  increased  towanl  Texas.  11th,  it  disappeared  over  the  country  from  Arizoi 
to  Texas,  apparently  to  the  southward,  also  eastward  over  the  Oulf  States. 

No.  IV. — This  high-pressure  area  was  central,  morning  of  the  14th,  north  of  tl 
Upper  Lakes,  with  &eezing  temperatures  in  Northern  Michigan.  15th,  a.  m.  baroiu 
ter  at  Marquette  0.20  above  normal.  During  the  day  it  extended  southeastward  ov 
New  England.  16th,  a.  m.  barometers  at  Marquette  0.24,  and  Portland,  Me.,  0/^ 
above  normals.  17th,  a.  m.  barometer  0.36  above  normal  at  Chatham,  N.  B.,  ai 
freezing  temperatures  from  Nova  Scotia  to  the  mouth  of  the  Saint  Lawrence,  l^i 
a.  m.  barometer  0.48  above  normal  at  Sydney,  Cape  Breton,  and  then  rapidly  pa^e 
to  the  eastward,  also  southward  along  the  coast. 

No.  V  advanced  southeastward,  niglit  of  the  22d,  over  the  mouth  of  the  Sai 
Lawrence.  23d,  a.  m.  barometer  at  Father  Point,  Out.,  0.35,  and  midnight  at  Sydn( 
Cape  Breton,  0.46,  above  normals.  The  remainder  of  the  month  it  remained  alm< 
stationary  over  Nova  Scotia  and  the  Gulf  of  Saint  Lawrence,  oscillating  backwai 
and  forwards,  with  the  barometer  at  Sydney,  Cape  Breton,  0.45  above  the  normal  1 
last  day. 

No.  VI  — ^22d,  the  pressure  rose  somewhat  above  the  normal  along  the  Pacific  coa 
23d,  it  extended  eastward  across  the  Rocky  Mountain  range.  24th,  the  barometers 
Cheyenne  and  Santa  F^  0.10  above  normals.  25th,  it  withdrew  to  the  southwest wsj 
at  midnight  it  reached  fh)m  California  to  New  Mexico.  26th,  remained  about  stati* 
ary.  27 tn,  moved  to  Utah,  Nevada,  and  California;  midnight  barometer  at  San  Yn 
Cisco  30.20  inches,  or  0.13  above  normal.  28th,  continued  northward  toward  Oregi 
29th,  barometer  at  Portland,  Oreg.,  30.37,  or  0.24  above  normal.  30th,  it  apparen 
disappeared  to  the  northward. 

No.  VII. — ^27 th,  it  advanced  southward  over  Minnesota;  barometer  at  Duluth  (I 
above  normal.    28th,  highest  over  Lake  Snx>erior,  and  later  disappeared. 

Areas  of  low  pressure. — Of  these  ten  have  been  traced  and  charted.  Nos.  I,  II, 
and  VI  developed  into  very  severe  storms. 

No.  I. — ^2d,  it  advanced  northward  over  Florida  at  night.  3d,  the  pressure  din 
ished  very  rapidly ;  barometer  at  Wilmington  fell  to  29.37  inches,  or  0.65  IxjIow 
normal.  It  developed  into  two  distinct  depressions,  with  heavv  rains  and  oecasio 
thunder-storms  from  Florida  to  North  Carolina,  and  easterly  gales  on  the  coast.  ' 
schooner  Steelman  was  struck  by  the  high  NW.  winds  following  it  off  Pensacola,  i 
driven  to  Key  West.  4th,  the  secondary  depression  disappeared,  as  shown  on  cl 
No.  I.  The  storm-center  moved  northeastward  off  the  coast,  producing  heavy  gd 
at  times  of  hurricane  force,  high  seas  and  heavy  rains.  At  Kitty  hawk,  N.  C.,' 
barometer  fell  0.73  below  the  normal.    During  the  three  first  days  of  the  montb|| 
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inreBaiire  A)ntiiined  low  in  Noya  Scotia,  evidently  due  to  the  storm  deeciibed  as  No. 
aVII  in  the  March  reyiew,  and,  now,  again  began  decreasing.  5th,  it  reached  the 
coast  of  Noya  Scotia,  producing  northeasterly^ales,  with  rain  and  snow,  thence  to 
the  mouth  of  the  Saint  Lawrence.  6th,  the  barometer  at  Halifax  fell  to  38.83,  or  1.00 
below  the  normal.  Cautionary  signals  were  ordered  the  3d,  from  North  Carolina  to 
New  Jersey,  and  the  4th  for  the  New  England  coast.  Warnings  were  also  sent,  nij^ht 
of  the  4th.  for  Canadian  stations  in  Nova  Scotia,  New  Brunswick,  and  the  Saint 
Lawrence  Valley.  Except  for  the  New  England  and  Northern  New  Jersey  coasts,  all 
were  justified.  Maximum  hourly  yelocities:  Key  West,  NW.  44;  Jacksonville,  W. 
34;  Cape  Lookout,  E.  60;  Cape  Hatteras,  N£.  72:  Kittyhawk,  NE.  64;  Capo  May, 
NW.  38 :  Eastport,  NE.  26 ;  Father  Point,  E.  52  miles. 

No.  II. — ^This  severe  storm  evidently  resulted  from  the  combination  of  two  disturb- 
ances, one  of  which  apparently  advanced  northeastward  over  Texas,  producing  fre- 
quent rains  from  thence  to  Indian  Territory  and  New  Mexico  on  the  7th.  The  other 
was  felt  ou  the  7th  at  Victoria,  British  Cohmibia,  as  a  SW.  frale,  and  at  Umatilla, 
Greg.,  as  a  W.  gale  of  60  miles  hourly  velocity,  while  the  pressure  rapidly  diminished 
frova.  Montana  to  Minnesota.  8th.  threatening  and  rainy  weather,  with  frequent 
thunder-storms,  was  reported  from  tne  Gulf  States  to  the  Upper  Lakes  and  Northwest. 
From  Western  Di^ota  to  Colorado  northerly  gales  prevailed,  with  heavy  snow  at 
places.  The  two  united,  and  were  central  in  Eastern  Nebraska  by  midnight.  At 
Omaha  the  barometer  fell  0.81  below  the  normal.  9th,  as  the  storm  progressed  north- 
eastward over  Minnesota,  the  central  pressure  continued  diminishing,  the  barometer  at 
Sunt  Paul  falling  28185,  or  1.00  below  the  normal.  A  barometric  trough  ran  south- 
ward into  the  Gmf.  The  rain-area  extended  eastward  over  the  Lake  region.  Middle 
States,  and  South  Atlantic  States,  with  frequently  heavy  thunder-storms  and  occasiona- 
hail.  Clear  weather  prevailed  in  the  Southwest;  northwesterly  gales,  with  snow, 
fr^om  Colorado  and  Western  Nebraska  to  Montana  and  Western  Dakota.  10th,  the  ba- 
rometers fell  at  Breckenridffe,  Saint  Paul,  and  Duluth  to,  respectively,  28.85, 28.83,  and 
28.78,  or  1.07, 1.09,  and  1.10  below  the  normals.  The  center  passed  northeastward  into 
Canada,  with  the  barometric  trough  reaching  to  the  South  Atlantic  coast.  During  this 
and  the  preceding  days  the  barometric  gradient  was  unusually  steep  from  the  North* 
west  to  the  Upper  Lakes,  producing  verv  stormy  weather,  the  winds  at  times  reaching  a 
hurricane  force,  and  causing  considerable  di^mage.  Clear  and  clearing  weather  followed 
frt>m  the  Gulf  States  to  the  South  Atlantic  States,  Ohio  Valley,  and  Missouri  Valley, 
while  the  rain-area  extended  to  New  England.  11th,  the  winds  diminished  in  force  in 
the  Lake  region,  with  clearing  weather.  Cautionary  signals  were  displayed  on  the  7th 
along  the  West  Gulf  coast ;  on  the  8th  alon^  the  East  Giilf  and  Atlantic  coasts,  except 
Maine,  and  at  all  the  Lake  stations.  Warnings  were  also  telegraphed  the  8th  for  the 
Canadian  stations  along  Lakes  Huron,  Erie,  and  Ontario,  and  in  the  Upper  Saint 
Lawrence  Valley.  They  were  Justified,  exce]»t  along  the  New  England  coast  aud  Lake 
Ontario  and  at  Key  West.  Maximum  velocities:  £idianola,  W.,  36;  Mobile, SE., 30; 
Charleston,  SE.,  33;  Smith ville,  N.  C.,S.,42;  Kittyhawk,  SE.,50;  Bamegat  and  At- 
lantic City,  E.,  25;  Erie,  SE.,  43;  Toledo,  SW.,  45;  Alpena,  SW.,  28;  Grand  Haven, 
SW.,36;  Milwaukee, SW., 54;  Escanaba, S., 48 ;  Marquette,  SE., 34;  Duluth,  NE., 48; 
Saint  Paul,  SE.,  36;  Breckenridge,  N.,  ^2}  Lacrosse,  S.,  44;  Davenport,  SW.,  48; 
Cairo.  SE.,  46;  Leavenworth,  SW.,  52;  Tankton,  NW..48;  Bismarck,  NW.,  60;  Dodge 
City,  N.,  44 ;  North  Platte,  NW.,  66 :  Cheyenne,  NW.,  37 ;  Pike's  Peak,  NW.,  52  miles. 

No.  Ill  gradually  formed  as  a  subsidiary  depression  to  No.  II,  and  was  central  after- 
noon of  the  11th  on  the  Middle  Atlantic  coast,  with  fresh  to  brisk  winds.  Thimder- 
storms  occurred  from  the  South  Atlantic  coast  to  Southern  New  England.  12th,  it  in- 
creased very  much  in  intensity  as  it  moved  northeastward  alons  tne  coast.  The  ba- 
rometer at  Portland  fell  to  29.29,  or  0.61  below  the  normal.  High  northwesterly  winds 
or  gales  prevailed  in  the  Middle  Atlantic  States  and  Southern  New  England.  13th,  a. 
m.,  barometer  at  Eastport  29.26,  or  0.65  below  the  normal.  It  disappeared  to  the  east- 
ward over  Nova  Scotia.  Sisals  were  displayed  night  of  the  11th  along  the  eastern 
New  England  coast,  and  all  justified.  Warnings  were  dispatched  a.  m.  of  the  12th  for 
the  Canadian  stations  in  Nova  Scotia  and  New  Brunswick.  Maximum  velocities : 
Cape  May,  N.,  40 ;  Sandy  Hook,  W.,  43 ;  New  London,  E.,  26  and  NW.,  27 ;  Boston,  SE.. 
35:  Eastport,  E.,  30;  Father  Point,  E.,  45;  Mount  Washington,  E.,  54  and  NW.,  66 
miles. 

No.  IV. — It  is  quite  probable  that  this  storm  originated  on  the  12th  between  the 
Pacific  coast  and  the  Rocky  Mountains,  and  then  extended  eastward  toward  the  Lower 
Missouri  Valley,  Indian  Territory,  and  Northern  Texas.  13th,  the  p.  m.  barometers  at 
Salt  Lake  City  and  Dodge  City  read  0.47  below  the  normals.  At  Julian,  Southern 
California,  a  severe  rain  and  wind  storm  prevailed ;  at  Winnemucca,Nev.,  heavy  snow- 
storiu:  at  Fort  Sill,  Ind.  T.,  thunder  ana  hail  storm ;  at  Cottonwood  Falls,  Emporia, 
and  KirkendalL  Kans.,  a  tornado,  with  very  large  hall,  sweeping  cars  from  the  rail- 
road-track and  killing  several  persons.  The  midnight  barometer  at  Virginia  City  fell 
0.49  below  the  normal.  14th,  frequent  rains  fell  m>m  the  Gulf  States  to  Ohio,  Lake 
Michigan,  and  the  northwest,  with  occaaional  thunder-storms;  destructive  hail-storm 
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occurred  at  Lamar,  Mo. ;  heavy  snow  in  Utah  and  Southern  Nevada.  15th,Vhile  the 
pressure  continued  low  in  Kansas,  a  subsidiary  depression  formed  in  the  Gulf  States, 
producing  heavy  thunder-storms  at  places.  At  Wat«rville,  Kans.,  a  watcrspont  is 
reported  to  have* formed.  16th,  the  subsidiary  depression  passed  eastward  over  South- 
ern Georgia.  The  pressure  having  been  high  to  the  northward^  northeasterly  mJob 
and  heavy  rains  occurred  along  the  North  Carolina  coast,  for  which  signals  had  oeoi 
displayed  the  previous  day.  At  Cape  Lookout,  NE.,48;  Kitfcjiiawk,  NE.,44;  Cape 
Henrj',  NE.,  48  miles.  17th,  the  main  depression  united  with  the  following  stoim,  as 
shown  on  Chart  No.  I. 

No.  v.— 13th,  light  rain  fell  in  Washington  Territory  and  Oregon,  with  a  heavy 
hail-storm  at  Eugene  City,  Greg.  14th,  the  barometers  at  Portland,  Oreg.,  and  San 
Francisco  read  0.44  below  the  normals.  Light  rains  prevailed  in  California;  at  Jnliao, 
Cal.,  heavy  rain-storm,  turning  into  a  blinding  snownstorm  at  night.  15th,  a.ni.bi-  - 
rometer  at  San  Francisco  0.48  below  normal,  and  the  storm-center  passed  into  the  inte- 
rior. Heavy  rains  accompanied  it  in  California  and  light  snow  in  Nevada.  16th, 
heavy  snow  fell  in  Northern  Arizona,  Utah,  and  Southern  Montana,  and  light  rains  in 
the  southern  portions  of  California  and  Arizona.  Southerly  gales  began  firom  New 
Mexico  and  Northwestern  Texas  to  Wyoming  and  Western  Dakota.  17th,  the  barom- 
eters at  Cheyenne  and  North  Platte  fell,  respectively,  0.58  and  0.68  below  the  normals. 
Gales  prevailed  from  the  Northwest  to  Colorado  and  Indian  Territory,  -with  threaten- 
ing and  rainy  weather  and  frequent  thunder-storms;  heavy  snow  from  Montana  and 
Wyoming  to  Utah ;  on  Pike's  Peak,  severe  snow-storm,  with  the  temperature  9°  beloir 
zero ;  at  Leavenworth,  Kans.,  and  Olivet,  Dak.,  tornadoes ;  at  Dead  wood,  Dak.  ("Black 
Hills"),  heavy  rain-storm.  18th,  its  progress  was  very  slow.  The  a.  m.  barometer  at 
Bismarck  rea4  0.72  below  the  normal,  but  the  central  depression  rose  during  the  day. 
Bainy  weather  and  southeasterly  gales  continued  in  Minnesota  and  Dakota,  changing 
into  a  severe  snow-storm  at  Deadwood ;  to  the  southwestward  of  the  storm-center,  as 
far  as  Colorado,  westerly  gales,  with  clear  or  clearing  weather.  19th.  it  continued 
diminishing  in  force,  but  with  frequent  thunder-storms  and  hail,  in  tne  Upper  Mis- 
sissippi Valley  and  Upi)er  Lake  region.  A  barometric  trough  reached  southward  into 
Texas,  in  which,  as  the  wind  suddenly  shifted  from  southerly  to  northerly,  it  became 
destructive  at  places;  at  Fort  Concho,  Tex.,  a  heavy  hail  and  rain  storm  resulted, 
causing  great  damage — hail  two  feet  deep  in  places — the  northwest  wind  blew  witn 
hurricane  forqe  for  some  time.  20th  and  21st,  during  its  passage  northeastward,  rajnf 
weather,  occasional  thunder-storms,  and  brisk  to  high  westerly  winds  accompanied  it 
from  the  Lower  Lakes  and  Middle  States  eastward.  The  signals  displayed  ^^}^ 
Texas  coast  the  17th  were  not  justified;  those  on  Lakes  Michigan  and  Superior, ni^nt 
of  the  17th,  were  lowered  too  soon ;  of  those  along  the  New  Jersey  and  North  Carolina 
coast,  the  latter  were  not  justified.  Maximum  velocities :  San  Francisco,  SW.,  ^i 
Pike's  Peak,  SW.,  64  and  NW.,  56;  Fort  Bayard,  N.  Mex.,  SW.,  43;  Fort  Craig, N. 
Mex.,SW.,40;  Denver, W., 50;  Cheyenne,  NW.,  44;  Colorado  Springs, W., 60;  North 
Platte,  SE.,%  and  W.,66;  Dodge  City,  SE.,  40  and  SW.,  52;  Bismarck, E., 74  and  N., 
60;  Breckenridge,  E.,  50;  Saint  Paul,  SE.,  33;  Duluth,  NE.,  30;  Marquette, SE.,  »; 
Milwaukee  and  Port  Huron,  W,,  36;  Sandy  Hook,  W.,  30;  Thatcher's  Island,  W.,  36; 
Mount  Washington, NW.,  102  miles.  Warnings  were  sent,  night  of  the  17th, for  the 
Canadian  stations  on  Lakes  Huron  and  Erie.  , 

Nos.  VI  and  VII. — 18th,  the  pressure  rapidly  diminished  alon^the  Pacific  coast,  witu 
a  high  wind  at  Victoria,  Britisn  Columbia.  19th,  continued  diminishing;  barometers 
falling  below  normals  0.47  at  San  Francisco  and  0.53  at  Portland,  Oreg.  Light  rains 
fell  from  Washington  Territory  to  California.  20th,  a.  m.  barometer  at  Salt  Lake  Cjtf 
0.42  below  normal,  and  diminishing  pressure  from  the  Missouri  Valley  southward.  Tne 
rain-area  extended  eastward  partly  as  snow  to  Montana,  Idaho,  Utah,  and  Ariiona. 
2l8t,  p.  m.,  barometer  at  Yankton  0.58  below  normal  Threatening  and  rainy  weatner 
prevailed  from  the  Upper  Lakes  to  the  Northwest,  with  frequent  thunder-storms;  severe 
hail-storms  in  Iowa  and  Illinois ;  tornado  in  Northwestern  Iowa.  22d,  it  appeared  asj^ 
extensive  barometric  trough,  reaching  from  Minnesota  to  Texas;  and  No.  Vll  develojiea. 
Kainy  weather  was  reported  from  the  Southwest  to  the  Northwest  and  Lake  region* 
23d,  generally  light  rains  fell  in  the  Lake  region ;  frequently  very  heavy  rains  ana 
destructive  thunder-storms,  with  hail,  from  the  Lower  Ohio  Valley  and  Miflsoun  w 
Alabama  and  Eastern  Texas;  tornadoes  at  Corsicana,  Tex.,  and  Green  Springs,  Aia. 
24th,  passed  northward  over  Lower  Michigan,  but  with  frequent  rains  and  heavy  thun- 
der-storms from  the  Lake  region  southward ;  at  Home,  Ga.,  a  tornado ;  midnight  *>*^|^ 
eter  at  Alpena  0.81  below  normal.  Cautionary  signals  were  ordered  the  22d  'j'/'^fJ™ 
Superior  and  Michigan,  but  late ;  also  from  New  Jersey  to  North  Carolina ;  23d,  for  tne 
Gulf  coast  and  from  North  Carolina  to  New  Jersey:  24th,  for  the  Lower  Lakes  ana 
Southern  New  England.  Maximum  velocities:  San  Diego,  S., 32;  Salt  Lake  City, »•> 
32;  North  Platte,  E.,  60;  Bismarck,  NE.,  60;  Cairo,  SW.,  55;  Galveston,  NW'  *7 
Cape  Lookout,  S., 72;  Sandy  Hook,  E.,  36;  Cleveland,  SW.,  45;  Detroit, S., 42;  i^" 
luth,  NE. ,  38  miles.  ^  ^^,   ^„ j 

No.  VIII  developed  the  25th  in  Southern  Michigan  from  No.  VII.    26th,27tli,  ana 
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98tli,  thunder-storms  were  frequent  in  the  Middle  States,  and  heavy  at  places  with 
hail.  The  last  day  very  destructive  hail-storms  occurred  in  Southeastern  Virginia, 
Maryland,  and  Delaware.  2£^h,  it  was  dissipated,  as  shown  on  the  chart.  Cautionary 
signals  on  the  New  Jersey  and  New  England  coasts  were  not  |ustified,  except  at  East- 

E)rt;  those  on  the  North  Carolina  coast  were  late.     Maximum  velocities:   Capes 
ookout  and  Hatteras,  SW.^  36  j  Eastport,  NE.,  35. 

No.  IX  was  not  of  much  importance.    Moderate  rains  fell  in  Cuba  and  Southern 

Florida,  accompanying  thunder-storms,  with  very  brisk  southeast  winds  at  Key  West. 

No.  X. — Light  rains  accompanied  this  disturbance  irom  the  Northwest  to  the  Upper 

Lakes,  with  occasionally  high  winds ;  Bismarck,  W.,  42 ;  Breckenridge,  NW.,  35 ; 

Milwaukee,  SW.,  34  miles. 

INTERNATIONAL  METEOROLOGY. 

Storms. — December  31. — ^York  Factory,  Hudson's  Bay,  6.  A.,  noon,  heavy  northerly 

fale  commenced,  reaching  a  velocity  of  47  miles  at  midnight,  and  from  midnight  to 
.45  a.  m.,  January  1,  averaged  71  miles  per  hour,  with  squalls  estimated  at  100.  At 
2.45  a.  m.  the  anemometer  was  blown  away,  and  the  following  velocities  were  esti- 
mated :  2.45  a.  m.  to  6.33  a.  m.,  average  50  miles,  and  6.33  a.  m.  to  9  a.  m.,  average  40 
miles.  It  was  preceded  hj  fresh  southerly  winds  on  the  30th,  and  followed  by  cold 
and  strong  N.  W.  winds  until  the  6th ;  the  thermometer  registering — 33°  on  the  morn- 
ing of  the  3d,  the  lowest  reading  recorded  during  the  months  of  December,  January, 
and  February. 

Janunry,— 4th,  5P  S.,  81°  W.,  heavy  SE.  winds.  8th,  49^^  N.,  7°  W.,  heavy  sea. 
21st, off  San  Francisco, 5.30  p.m.,  SE.  gale,  rain.  22d,off  San  Francisco, 4.30  a. m., 
SE.  gale  increased  ;  11  a.  m. ,  tremendous  sea. 

Feb^rnary.—M,  28°  06'  8.,  53°  12'  E.,  violent  rotary  gale,  lasting  a  few  hours.  7th,  29^ 
SO'  S.,  440  E.,  terrific  NE.  gale,  veering  to  NW.  and  endinc  at  SW. ;  barometer  29.30; 
fearful  cross-seas, lasting  16  hours;  land  and  sea  birds  fell  on  deck  exhausted.  Ta- 
hit  a,  Society  Islands,  hurricane ;  129  persons  reported  killed  and  much  property  de- 
stroyed. Xbth,  570  55'  S.,  64°  W.,  heavy  gales.  15th,  48°  54'  N.,  18°  30'  W.,  heavy  NW. 
to  SW.  gale.  16th,  outer  bank,  off  San  Francisco,  terrible  gale,  with  seas  mountain 
high.  20th, Fowey  Rocks, Florida  Reefs, 5  a.m.,  wind  SSE.  and  heavy  seas,  driving 
steamer  Arratoon  on  reefs. 

Jf arc*.— 4th,  41°  19'  N.,  52°  44'  W.,  heavy  SSW.  gale,  with  tremendous  sea ;  about  28° 
N. ,  67°  54'  W. ,  SE.  gale,  going  around  to  SW.,and  blowing  furiously  for  48  hours,  llth, 
48°  08'  N.,46°  35'  W.,  7.35  a.  m.,  Washington  mean  time,  barometer  29.39,  wind  NW., 
24  miles ;  2  p.  m.,  W.  by  N.,  60  miles ;  5.30  p.  m.,  barometer  29.22,  lowest  point.  12th, 
42°  N.,  440  50'  W.,7.85  a.  m.,  Washington  mean  time,  barometer  29.59,  windNW.,60 
miles.  13th,  46°  N.,  45°  W.,  hurricane  from  W.,  with  heavy  sea.  24th,  45°  17'  N.,  38° 
47' W.,  heavy  S.  gale,  veering  around  to  NW.,  lasting  6  hours.  25th,  41°  02' N.,  65° 
08'  W.,  SSW.  and  WNW.,  very  stormy.  26th,  41°  28'  N.,65°  31'  W.,  fresh  W.  gale, 
with  heavy  snow-squalls ;  40°  34'  N.,  70°  40'  W.,  storm,  snow,  and  hail  squalls.  27th, 
43°  26'  N.,  46°  34'  W., severe  storm.  29th,  49° 22'  N.,  5°  43'  W.,  5  a.  m., barometer  28.92, 
lowest ;  7  a.  m.,  furious  gale  from  N.  and  E. :  9  a.  m.  to  11  p.  m.,  velocity  of  wind  esti- 
mated from  50  to  75  miles.    31st,  49°  35'  N.,  8°  30'  W.,  N.  and  NW.,  stormy. 

-4;>Hl— 1st,  39°  30'  N.,  14°  25'  W.,  NW.  rising  wind,  heavy  snow-squalls.  2d,  49°  26' 
Ny^20°  15' W.,  moderate  NW.  gale,  high  sea,  squally;  53°  28' N.,  21°  49'  W.,  fresh 
NW.  gale  and  heavy  hail-showers;  49°  41'  N.,  7°  36' W..  strong  NW.  breeze,  heavy 
rain-squaUs;  4th,  26°  30'  N.,  69°  W.,  SE.  to  NW.  gale,  lasting  five  days;  49°  50'  N., 
30°  26^  W.,  strong  ESE.  gale;  49°  42'  N.,  11°  33'  W.,  W.  and  WNW.  wind  and  high 
sea;  37°  58'  N.,  50°  W.,  severe  hurricane.  6th,  48°  36'  N.,  27°  15'  W.,  SE.  and  ESE. 
moderate  breeze,  high  sea,  and  rain.  2d  to  7th,  lat.  36°  50'  to  39°  44'  N.,  long.  53°  16' 
to  63°  39'  W.,  barometer  28.53  inches,  S.  to  WSW.  gales,  with  heavy  sea.  7th,  35°  30' 
N.,  69  W.,  heavy  NE.  gale.  8th,  45°  29'  N.,  41°  19'  W.,  W.  and  ESE.  variable  wind, 
very  high  cross-sea,  cloudy  and  heavy  rain;  steamer  Athenian,  from  Liverpool  for 
Constantinople,  capsized  during  heavy  gale  between  50  and  60  miles  off  Sicily.  9th, 
48°  53'  N.,  39°  10'  W.,  E.  gale  and  high  sea;  43°  26'  N.,  47°  30'  W.,  fresh  NNE.  gale, 


fresh  westerly  breeze  to  fresh  gale  and  high  sea;  45°  32'  N.,  43°  50'  W.,  fresh  NW. 
breeze  and  heavy  squalls;  48°  05'  N.,  29°  00'  W.,  SW.  changeable  winds,  heavy  squalls. 
18th,  42°  08'  N.,  53°  21'  W.,  and  43°  40'  N.,  48°  07'  W.,  strong  NW.  gales,  high  seas; 
36°  50'  N.,  57°  W.,  SSE.  gale,  heavy  squalls.  19th,  45°  21'  N.,  39°  15'  W.,  WNW.  heavy 
weather  and  sea;  50°  58'  N.,  13°  14'  W.,  strong  SSW.  gale;  49°  38'  N.,  23°  07'  W., 
SW.  and  NW.  increasing  wind  and  sea,  moderate  gale  in  morning.  20th,  43°  39'  N., 
48°  47'  W.,  strong  NE.  to  NW.  gale  and  snow-storms;  43°  48'  N.,  45°  41'  W.,  W.  and 
SE., heavy  weather  and  sea;  49°  03'  N.,  27°  41'  W.,  hard  NW.  gale  and  heavy  W.  sea; 
50°  39'  N.,  18°  08'  W.,  variable  winds,  strong  gale,  and  high  westerly  sea;  48°  37'  N., 
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28°  01'  W.,  violent  WNW.,  SW.,  and  NW.  gale,  very  high  westerly  sea.  21st,  heavy 
pale  along  northern  coast  of  Spain ;  42°  20*  N.,  56^  14'  W.,  NW.  storm  and  rain ;  50°  01' 
N.,  220  5«'  W.,  variable,  strong  gale  and  high  westerly  sea;  47°  06'  N.,  35°  19'  W., 
NW.  and  SSE.  gale.  22d,  48^  53'  N.,  28°  08'  W.,  variable  winds,  strong  gales,  and  high 
westerly  soa;  &o  58'  N.,  38°  42'  N.,  very  heavy  8W.  and  NW.  gale,  and  tremendons 
NW.sea.  23d,  48^  08'  N.,  35°  43'  W.,  strong  westerly  gale;  47^  53'  N.,  33°  18*  W., 
strong  NNW.,  breeze  and  squally.  25th,  43^  00'  N.,  49*^  19^  W.,  W.  to  N.  by  W.  strong 
gale:  44^  41'  N.,  43^  2;^  W.,  strong  northerly  gale,  high  westerly  sea,  and  terrific 
squalls.    27th,  47^  53'  N.,  83^  11'  W.,  strong  E.  gale,  high  SE.  sea. 

Ice  at  sea, — April  6th,  steamer  Northern  Light,  3  miles  off  Cariboo,  N.  8.,  in  solid 
field  of  ice ;  passengers  roport  Gulf  of  St.  Lawrence  and  Straits  of  Northnmberiand 
full  of  ice  as  far  as  they  could  see.  10th,  30  miles  east  of  Newfoundland  banks,  large 
iceberg.  16th,  46°  45'  N.,  42^  21'  W.,  very  larjre  iceberg.  17th,  vessel  frem  St.  John\ 
Newfoundland,  at  Halifax,  N.  S.,  reports  saw  ice  a«  far  as  eye  could  roach;  whole  of 
Cape  Breton  coast  up  to  Canso  blockaded  18th,  White  Bay,  Newfoundland,  steamer 
Micmac  crushed  in  ice. 

TEMPERATURE  OF  THE  AIB. 

The  isothermal  lines  on  Chart  No.  II  illustrate  the  general  distribution  of  the  tem- 
perature of  the  air  for  the  month.  Like  the  preceding  month,  the  average  of  the  mean 
temperatures  is  above  that  for  years  in  every  district,  and  mostly  so  in  the  Lake  region, 
as  will  appear  from  a  referonce  to  the  table  on  the  left  side  of  the  same  chart. 

Minimum  and  maximun  temperatures^  respectively:  Maine — at  West  Waterville,  89^ 
and  650  j  Orono,  30°,  68°.  New  Hampshire— Mount  Washington,  15°,  47^ ;  Dunbarton, 
340, 710.  Vermont^Woodstock,  28°,  72° ;  West  Charlotte,  36°,  82°.  Massachusetts— 
Eowe,  320, 64° :  Somerset,  38°,  80^.  Rhode  Island— Chepachet,  32°,  74° :  Newport,  35^, 
67°.  Connecticut— New  London,  37°,  729 ;  Mystic,  36°,  78°.  New  York— Waterbuig, 
270,76°;  Moriches,  420,78°.  New  Jersey— Vineland,  330,85°;  Acto,  41o,82o.  Penn- 
sylvania—Franklin, 240,  78°;  Cannonsburg,  32°,  89o.  Delaware— Milford,  41°,  S(P; 
Dover,  46°,  80°.  Maryland— Woodstock,  34o,  79° ;  New  Market,  40°,  860.  District  of 
Columbia— Washington,  42°,  84°.  Virginia^Wytheville,  31°,  83° ;  near  Keswick  Sta- 
tion, 440,  ^o,  West  Virginia— Helvetia,  30o,  86°-  Morgantown,  32°,  89°.  North 
Carolina— Highlands,  33o,  750;  Weldon,  450,  90o.  South  CaroUna— Aiken,  42°,  Si^; 
Charleston,  460,  840.  Arkansas— Mount  Ida,  38o,  88O;  Judsonia,  500,85°.  Tennes- 
see—Knoxville,  370, 820 ;  Austin,  42°,  860.  Kentucky— Danville,  41o,  8O0  •  Lonisrille, 
420,  82°.  Ohio— Lewisburg,  30°,  77°;  Ringgold,  36°,  86°.  Indiana— Richmond,  «!°, 
77°;  Saint  Meinrad,  45°,  82°.  Michigan— Fort  Wayne,  21°,  73°;  Detroit,  29°,  74<^; 
Escanaba,  25°,  63°;  Northport,  32°,  78°.  Wisconsin— Neilsville,  15°  75°;  Embarrass, 
30°,  78° ;  La  Crosse,  35°,  77°.  Illinois— Riley,  30°,  75° ;  Cairo,  44°,  83°.  Anna,  460,85°. 
Georgia— Gainesville,  42°  84° ;  Augusta,  45°.  89°.  Florida— Milton,  50°,  86° ;  Okahump- 
ka,  50°,  92°.  Alabama— Montgomery ,  45°,  88° ;  Mobile,  50°,  86°.  Mississippi— Brook- 
haven,  44°,  79°;  Vioksburg,  49°,  86°.  Louisiana— Baton  Rouge  Barracks,  40°,  89°; 
Okalooska,  49°,  89° ;  Shreveport,  44°,  88°.  Texas— Fort  McKavett,  34°,  90° ;  New  Ulm, 
51°,  92° ;  Brackettville,  45°,  95° ;  Rio  Grande  City,  51°,  109°.  Indian  Territory— Fort 
«ill,  32°,  91°;  Fort  Gibson,  36°,  87°.  Missouri— Coming,  33°,  80°;  Oregon,  34°,  87^; 
Sprinc field,  40°,  86°.  Iowa— Logan,  26°,  80° ;  Guttenburg,  28°,  78° ;  Fort  Madison,  39°, 
S29,  Minnesota — Minneapolis,  i&°,  73°;  Breckenridge,  25°,  74°.  Dakota — ^Pembina, 
210, 760 ;  Fort  Randall,  24o,  8OO ;  Lower  Brule  Agency,  28o,  8I0.  Nebraska— Fort  Mc- 
Pherson,  50, 8O0 ;  Camp  Sheridan,  20o,  80° :  De  Soto,  32°,  86°.  Kansas— Fort  Hays,  29^, 
86° ;  Creswell,  30°,  88° ;  Empire  City,  40°,  96°.  New  Mexico— Fort  Union,  15°,  78°. 
Montana— Virginia  City,  19°,  65°.  Colorado— Pikers  Peak, -19°,  34° ;  Fort  Garland,  6°, 
70° ;  Denver,  29°,  80°.  Wyoming— Fort  Sanders,  12°  65° ;  Camp  Brown,  15°,  73° ;  Chey- 
enne, 19°,  71°.  Utah— Coalville,  26°,  69°;  Salt  Lake  City,  30°,  73°.  Idaho— Boise 
City,  23°,  77°.  Nevada— Winnemucca,  24°,  74° ;  Camp  McDermit,  26°,  82° ;  Pioche,  2F, 
75°.  Califomiar-Santa  Cruz,  36°,  70° ;  Red  Bluff,  35°,  90° ;  Los  Angeles,  41°,  80°.  Ore- 
gon—Umatilla, 240, 82° ;  Roseburg,  29°,  76°.    Arizona— Tucson,  36°,  94°. 

Sangee  of  temperature, — ^The  monthly  ranges  will  appear  &om  an  examination  of  the 
minima  and  maxima  temperatures  just  given.  Greatest  daily  ranges  vary  in  New  Eng- 
land from  13°,  least,  on  Mount  Washington,  to  36°  at  Boston;  Middle  Atlantic  Stat^ 
16°  at  Cape  May  to  33°  at  Lynchburg ;  South  Atlantic  States,  19°  at  Cape  Lookout  to 
33°  at  Augusta;  East  Gulf  States,  14°  at  Key  West  to  39°  at  Montgomery;  West  Gulf 
States,  19°  at  Galveston  to  36°  at  Shreveport  and  46°  at  Fort  Griffin;  Ohio  Valley  and 
Tennessee, 23°  at  Cincinnati  to  34°  at  Pittsburg;  Lower  Lake  rogion,  22°  at  Oswego 
to  36°  at  Erie  J  Upper  Lake  rogion,  19°  at  Milwaukee  to  27°  at  Dnluth  and  Maranette; 
Upper  Mississippi  Valley,  24°  at  Saint  Louis  to  30°  at  Dubuque;  Lower  Missouri  valley, 
28°  at  Omaha  to  41°  at  Yankton:  Minnesota  and  Dakota, 24°  at  Bismarck  to  42°  at 
Pembina;  Colorado,  34°  on  Pike's  Peak  to  41°  at  Denver;  Utah,  Nevada,  and  Idaho, 
29°  at  Salt  Lake  City  to  40°  at  Winnemucca;  California,  16°  at  San  Francisco  to  30° 
at  Los  Angeles  and  41°  at  Red  Bluff  and  Yuma. 

Ice  is  reported  to  have  formed  as  follows:  Dakota,  at  Norristown, i  inch, 6th.    Mis- 
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aonri,  at  Oreeoiii  3d,  11th.  Nebraska,  at  Geneva,  Ist,  3d,  4th.  Ohio,  at  Westerville,  5th, 
7th,  11th ;  at  Urbana,  ^  inch,  5th.  Utah,  at  Coalville,  10th,  24th.  Vermont,  at  Stafford, 
18th;  at  West  Charlotte,  20th. 

Froata  on  the  nights  of  the  24th  and  25th  of  March  ii^ured  vegetation  as  follows: 
In  Clarke  Connty^  Virginia,  peaches,  cherries,  and  other  early  blossoming  fruits  nearly 
an  destroyed;  at  Hagerstown,  Md.,  cherries,  peaches,  and  early  fmit  somewhat  ii\jnred. 
On  April  20  peach-bh>s8oms  were  injured  at  Winnemncca,  Nev. ;  April  Id  flowers  were 
killed  on  low  ground  at  Kensico,  N.  Y. 

PRECIPITATIONS. 

On  Chart  No.  Ill  is  illustrated  the  general  distribution  of  the  rainfall,  which  in- 
olndes  the  melted  snow,  for  the  month.  On  the  left  side  of  the  same  chart  will  be 
found  a  table  ^ving  the  average  precipitation  for  April  by  districts.  Deficiencies 
have  occurred  m  the  Middle  Atlantic  States,  Ohio  Valley,  and  at  Portland,  Oreg.  In 
the  remaining  sections  the  fall  has  been  above  the  average,  especially  in  the  South 
Atlantic  States,  Minnesota,  and  Dakota. 

/fecial  heavy  raifu, — ^2d,  GuK  Hammock,  Levy  County,  Florida  (1st  to  3d),  4.75  inches; 
Mayport,  Fla.  (Ist  to  3d),  3.00  inches;  Saint  Augustine,  Fla.  (1st  to  3d),  4.64  inches;  4th, 
€k>ldi9boro\  N.C.(3d,  4th),  2.07  inches ;  Cape  Henry,  2.53  inches ;  Cape  Hatteras,  2.05 inch- 
es ;  7th,  Indianola,  2.73 inches.  8th,  Galveston,  3.27  inches ;  Vicksburch,  2.40 inches ;  near 
Brookhaven,  Miss. ,  210  inches ;  near  Fayette,  Miss. ,  2.50  inches ;  Fort  Barrancas,  Florida, 
2.75  inches.  9th,  Tybee  Island  (8  a.  m.  to  10  p.  m. ),  4.36  inches ;  Savannah,  3.52  inches ; 
Charleston,  5.26  inches;  Gulf  Hammock,  Fla.,  2  inches;  Highlands,  N.  C.,  3  inches; 
Daytona,  F\a,  (9th,  10th),  2.70  inches.  10th,  Goldsboro',  N.  C.  (9th,  10th),  2.25  inches; 
Lenoir, N.C.  (9th,  10th),  2.20  inches;  Breckenridge  riOth,  11th),  5.12  inches;  Vevay, 
Ind., 2.80  inches;  Cape  Hatteras,  2.83  inches.  11th,  Greenville,  N.  C, 3  inches.  14th, 
Fort  Rice,  Dakota  (14th  to  16th),  3.94  inches.  15th,  near  Quitman,  Ga.  (14th,  15th), 
2.60  inches;  Saint  Mark's, 3.69  inches ;  Shreveport,  2.92  inches.  171ii,  Bismarck,  2.35 
inches;  Dead  wood,  3.20  inches;  Fort  Randall,  Dakota  (15th  to  17th),  2.35  inches;  18th, 
near  Fayette,  Miss., 2.30  inches.  19th,  Memphis  (19th  and  20th),  3.59  inches:  Mount 
Sterling,  HI.  (in  two  hours),  3  inches.  21st,  Elmira,  HI.,  2.40  inches;  Neillsville,  Wis. 
(21st  and  22d),  2.30  inches;  Manitowao,  Wis.  (2lBt  and  22d),  2.18  inches;  Dead  wood 
(21st  and  22d),2.26  inches;  Wautoma,  Wis.,  3  inches.  22d,  Anna,  lU.  (22d  and  23d), 
2.35  inches;  Indianapolis,  2.04  inches;  Empire  City,  Kans.,  2.75  inches;  Baxter 
Springs,  Kans.,  3.10  inches;  Melissa,  Tex.,  2  inches;  Mount  Ida.,  Ark.  (22d  and  23d), 
2.60  inches.  23d,  Peoria,  HI.,  1.98  inches;  McMinnville,  Tenn.,  2.60  inches;  Saint 
Louis  (22dand23d,  in  about  five  hours),  3.75  inches;  Memphis,  3.98  inches;  Nash- 
ville, 2.95  inches:  Vicksburgh,  2.93  inches;  Judsonia,  Ark.,  2.10  inches;  Springfield, 
Mo.  (22d  and  23d), 4.40  inches;  Lebanon,  Mo.  (21st  to  24th),  4.49 inches;  near  Brook- 
haven,  Miss.,  2.35  inches;  near  Fayette,  Miss.,  2.70  inches;  Macon,  Miss.,  2.25 
inches;  Fort  Barrancas,  Florida,  3.48  inches;  Green  Springs,  Ala.,  2.50 inches.  24th, 
Mobile,  2.13  inches;  Montgomery, 2. 17  Inches;  Grand  Rapids,  Mich., 2.61  inches;  Mar- 
tinsville, 111.  (22d  to  24th),  5.78  inches.  25th,  Cape  Henry,  Virginia,  2.50  inches.  26th, 
Milton,  Mass.  (25th  and  26th),  2.20  inches.  27th,  Mount  Washington  (25th  to  29th), 
9.50  inches;  Wolfboro',  N.  H.  (26th  and  27th),  2.50  inches.  28th,  Rowe,  Mass.  (27th 
and  28th),  2.35  inches;  Hennepin,  HI., 2. 60  inches;  Mystic,  Conn.,  2.10  inches.  29th, 
Worcester,  Mass.  (28th  to  30th},  3.44  inches:  Waltham,  Mass,  (29th  and  30th),  3.08 
inches;  Southington,  Conn., 2.50  inches.  30th,  Lawrence,  Mass.  (29th  and  30th), 2.69 
inches;  Dunbarton,N.  H..  2.34  inches. 

Largest  monikly  ratfi-/aZw. — Mount  Washington,  23.41  inches;  Memphis,  11.93  inches; 
Cape  Henry,  Va.,  9.39  inches;  Savannah,  9.08  inches;  Kittyhawk,  N.  C,  8.95  inches: 
Dead  wood.  Dak.,  8.77  inches;  Dunbarton,  N.  H.,  8.73  inches;  Mount  Ida,  Ark.,  ana 
Mount  Sterling,  111.,  8.60  inches ;  Gulf  Hammock,  Levy  County,  Florida,  8.85  inches ; 
Saint  Mark's,  Fla.,  7.65  inches;  Vicksburg,  7.13  inches;  Martinsville,  lU.,  8.42  inches; 
Springfield,  Mo.,  7.85  inches;  Breckenridge,  Minn.,  7.77  inches;  Cape  Hatteras,  7.38 
inches. 

Smallest  fnonthly  rain-falU, — Kit  Carson.  Colo.,  none;  Umatilla,  Oreg.,  0.01  inch; 
Yuma,  Cal.,  0.02 inch :  Denver,  Colo..  0.05  inch :  Trinidad.  Colo.,  and  Fort  Davis,  Tex.^ 
0.09  inch;  Fort  Sanders,  Wyo.,  and  Fort  Richardson,  Tex.,  0.07  inch:  Pilot  Point, 
Tex.,  0.11  inch ;  Edinburg,  Tex.,  0.13  inch ;  Sidney  Barracks,  Nebr.,  0.16  inch;  Burkes, 
Ariz.,  0.17  inch;  Cheyenne,  Wyo.,  0.19  inch;  Colorado  Springs,  Colo^  0.20  inch. 

Floods, — 16th  and  17th,  country  covered  with  wat>er  in  Suwannee  County,  Florida, 
following  heavy  rains ;  com  and  cotton  seeds  destroyed  by  rot.  21st,  Dead  wood,  Dak., 
high  water  in  rivers  and  creeks,  damaging  property ;  26th,  house  washed  away.  22(1 
and  23d,  Saint  Louis,  heavy  rain;  cellars,  &c.,  flooded;  washout  on  Missouri  Pacific 
Railroad.  23d,  Memphis,  heavy  rain ;  bridges,  culverts,  and  railroad  tracks  swept 
away;  all  streams  were  bank  full ;  the  saw-miliB  on  Woli  River  suffered  considerably. 
Mobile,  river  rose,  flooding  wharves.  24th,  Judsonia,  Ark.,  river  very  high,  slight 
overflows.    26thy  Omaha,  high  water  in  Missouri  River  (14  feet  6  inches) ;  water  partly 
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ooverecl  flata,  and  submerged  about  20  yards  of  the  BnrUngton  and  Missouri  RiTer 
Railroad  track.  In  Merrimack  and  Hillsborongh  Counties,  New  Hampshire,  as  foUo  ws : 
14th  to  30th«  Contoocookville,  river  and  creeks  very  high,  farming  delayed  by  exces- 
sive rains,  also  imury  to  mills  and  railroads;  30th,  Dunbarton,  rivers  very  high; 
Nashua,  Merrimack  River  still  rising  (now  13  feet  above  high-water  mark);  Nashua, 
river  very  high ;  Souhegan  River  very  high,  flats  at  Dauforth's  Comers  flooded.  30th, 
Sacramento,  Cal.,  submerged  portion  of  city  now  uncovered,  river  within  its  natural 
banks,  gauge  reading  19  feet  9  inches ;  Washington  also  uncovered. 

Droughts* — Crops  were  reported  as  suffering  for  want  of  rain  on  the  17th  at  Melissa, 
Tex. ;  24th,  Decatur,  Tex. ;  30th,  in  northern  portion  of  Missouri. 

High  tides, — 3d,  Portsmouth,  N.  C,  island  partly  submerged.  16th,  Charleston,  Teiy 
high;  Portsmouth,  N.  C,  making  roads  impassable.    30th,  Indianola. 

Hail. — Ist,  Utah.  3d,  Iowa,  Teunessee.  4tn,  Kansas.  6th,  Pennsylvania,  and  at  Green- 
castle  1  inch  in  diameter.    7th,  California.    8th,  Uti^.    9th,  Tennessee ;  Martins>'ille, 
Ind.,  1  inch  in  diameter.  10th,  Iowa,  North  Carolina.  11th,  North  Carolina,  South  Caro- 
lina, Virginia ;  Faj^etteville,  N.  C,  size  of  partridge  and  hen's  e^gs,  desjxoying  fruit  and 
vegetables,  and  killing  poultry.    12th,  New  YorK.    13th,  Indian  Territory,  Wyoming 
Territory,  Iowa,  Kansas,  Nebraska,  British  Columbia,  Oregon;  Cottonwood  Falls  and 
Emporia,  Kaus.,  2  to  3  inches  in  diameter,  destroying  considerable  grain.     14th,  Wy- 
oming Territory,  Arkansas,  California,  Illinois,  Mississippi,  Texas.    15th,  Nebraska, 
Wyoming  Territory,  Kansas,  California,  British  Columbia.    16th,  Kansas,  Nebraska, 
Minnesota,  Nevada.    17th,  Dakota,  Nebraska,  California,  Kansas,  Utah.     ISth,  Ne- 
braska, Nevada,  Mississippi,  Wisconsin,    19th,  Illinois,  Iowa,  Michigan,  Texas,  Minne- 
sota, Pennsylvania.    20th,  California,  Dakota,  New  Jersey,  New  York,  California,  Utah ; 
near  Northport,  Mich. ,  as  large  as  hickory  nuts,  18  inches  deep  at  places.    21st,  Illinois, 
Iowa,  North  Carolina,  Nebraska;  Osceola,  Bl.,  10  inches  in  circumference.    22d,  Cali- 
fornia, Missouri,  New  York,  Ohio,  Indian  Territory,  Texas,  Minnesota.    23d,  Ohio,  Wy- 
oming Territory,  Texas,  Tennessee;  at  Fort  Sill,  Ind.  Ter.,  ground  covered,  stones  as 
large  as  walnuts.  24th,  Indiana,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  ^th, 
Indiana,  Kentucky,  Ohio,  Nevada;  Louisville,  Ky.,  considerable  damage  to  fruit  trees. 
26th,  Maryland,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania ;  near  Wood- 
stock, Md.,  ground  completely  covered.    27th,  Colorado,  Maryland,  Iowa,  Michigan, 
New  York,  Ohio,  Pennsylvania, Virginia.    28th,  Delaware,  Maryland,  New  York,  Nortli 
Carolina,  Ohio,  Colorado,  Texas,  Virginia,  Pennsylvania;   near  Woodstock,  Md.,  6 
inches  deep  on  a  level.    29th,  Delaware,  Massachusetts,  New  Jersey,  New  York.    30th, 
Kansas;  Creswell,  Kans.,  1  to  2  inches  diameter. 

Eainy  days. — The  number  of  days  on  which  rain  or  snow  has  fallen,  varies  as  fol- 
lows: New  England,  15  to  23;  Middle  Atlantic  States,  9  to  19;  South  Atlantic  States, 
7  to  14;  Gulf  States,  3  to  11;  Ohio  Valley  and  Tennessee,  11  to  16;  Lower  Lake  re- 
gion, 13  to  17 ;  Upper  Lake  region,  11  to  17 ;  Upper  Mississippi  Valley,  11  to  19;  Lower 
llissouri  Valley,  8  to  13;  at  Bismarck  and  Dead  wood,  Dak.,  19;  from  Weslem  Kansas 
and  Nebraska  to  Nevada  and  Idaho,  5  to  10;  California.  4  to  10. 

Cloudy  days, — ^For  New  England  the  number  varies  tcom  15  to  24 ;  Middle  Atlantic 
States.  6  to  18 ;  South  Atlantic  States,  6  to  10 ;  Gulf  States,  2  to  13 ;  Western  Texas,  2  to 
9;  Ohio  Valley  and  Tennessee,  6  to  17;  Lower  Lakes,  8  to  14;  Upper  Lakes,  7  to  15; 
Upper  Mississippi  Valley,  5  to  17 ;  Lower  Missouri  Valley,  5  to  14;  Minnesota  and  Da- 
kota, 10  to  15;  Rocky  Mountain  region,  3  to  11;  California,  3  to  10. 

Snow.— In  Northern  New  England  it  fell  on  the  1st,  2d,  5th,  6th,  7th;  Western  Vir- 
ginia, 3d,  5th;  Upper  Michigan,  5th;  Minnesota,  8th,  10th,  11th;  Western  Dakota,  9th 
to  22d;  Western  Nebraska,  8th  to  18th;  New  Mexico,  17th,  22d;  Colorado,  8th,  9th; 
Wyoming,  7th  to  9th,  12th  to  22d,  24th  to  30th;  Utah.  14th  to  17th,  19th  to  21st^  26th; 
Idaho,  12th,  13th,  20th;  Nevada,  9th,  13th  to  17th,  l9th  to  22d,  26th;  Califomia,  on 
mountains,  13th,  14th,  16th,  19th,  20th. 

Depth  of  sfiow  at  close  of  month. — The  following  are  the  only  stations  reporting  snow: 
Los  Angeles,  Cal.,  visible  on  moimtains;  summit  of  Pike's  Peak,  24  incnes  in  depth. 

BELATIVE  HUMIDITY. 

The  average  percentage  of  humidity  for  the  month  ranges  as  follows:  New  England, 
:from  66  at  Springfield  to  80  at  Thatcher's  Island;  Middle  Atlantic  States,  56  at  Lynch- 
burg to  81  at  Atlantic  City;  South  Atlantic  States,  64  at  Augusta  to  77  at  Cape  Look- 
out; Gulf  States,  62  at  Corsicana  to  63  at  Montgomery  and  77  at  Galveston;  Ohio  Val- 
ley and  Tennessee,  56  at  Louisville  to  64  at  Memphis;  Lake  region,  63  at  Toledo  to  78 
At  Buffalo  and  Milwaukee;  Upper  Mississippi  and  Lower  Missouri  Valleys,  56  at  Saint 
Louis  to  69  at  Keokuk;  Minnesota  and  Dakota,  62  at  Bismarck  to  71  at  Breckenridge; 
Rocky  Mountain  region, -33  at  Denver  to  52  at  Boise  City,  Idaho,  and  67  at  Pioche,  Nev. ; 
Califomia,  59  at  Red  Bluff  to  70  at  San  Francisco.  The  jiercentage  at  high  stations 
Averages  66  for  Pike's  Peak  and  92  for  Mount  Washington. 
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WINDS. 

The  prevailiiig  winds  at  the  Signal-Service  stations  are  shown  by  the  arrows^  flying 
with  the  wind,  on  Chart  No.  II.  The  maximnm  velocities,  in  miles  per  hour,  have 
been  siven  in  the  description  of  the  movements  of  low-pressnre  areas.  On  Mount 
Washington  the  highest  velocity,  102  miles,  occnrred  on  the  21st. 

Jbtal  movements  of  ths  air, — ^The  following  are  the  largest  monthly  movements,  as 
recorded  at  the  Signal-Service  stations,  viz:  Pike's  Peak,  15,086  miles;  North  Platte, 
12,203;  Cape  Lookout,  12.046;  Umatilla,  Oreg.,  11,706;  Bismarck,  10.862;  Cape  May, 
10.748;  Cape  Hatteras,  10,744;  Breckenridge,  10,620;  Dodge  City,  10,489;  Indianola, 
9,853;  Sandy  Hook,  9,353;  Milwaukee,  9,308;  Sandusky,  9,299;  Bamegat,  9,072.  The 
smallest  are:  Dead  wood.  Dak.,  1,486  miles;  Yisalia,  Cal.,  1,665;  San  Antonio,  1,973; 
Knoxville,  2,549;  Augusta,  2,744 ;  Shreveport,  3,015;  Brackettville,  Tex.,  3,081;  Lynch- 
burg, 3,115;  Springfield,  Mass.,  3,232;  Boise  City,  Idaho,  3,496. 

VERIFICATIONS. 

• 

Indications. — ^As  worked  up  and  issued  to  the  public  three  times  daily,  they  have  been 
carefully  compared  with  the  actual  conditions  during  the  succeeding  twenty-four  hours 
with  the  following  results,  viz:  The  percentage  verified  averages  81.8  for  New  Eng- 
land; 80.5  for  the  Middle  Atlantic  States;  79.6  for  the  South  Atlantic  States;  76.7  for 
the  East  Gulf  States;  78.7  for  the  West  Gulf  States;  77.4  for  the  Ohio  Valley  and  Ten- 
nessee; 80,1  for  the  Lower  Lake  region;  78.8  for  the  Upper  Lake  region;  77.1  for  the 
Upper  Mississippi  Valley ;  76.0  for  the  Lower  Missouri  Valley.  For  all  the  districts 
the  average  verified  is  78.7  per  cent.  By  elements  the  percentage  verified  averages 
85.9  for  the  weather;  81.3  for  the  wind  direction;  74.1  for  temperature;  73.5  for  the 
barometer.  There  were  17  omissions  to  predict  (5  for  weather,  2  for  wiud  direction,  7 
for  temperature,  and  3  for  barometer)  out  of  3,600,  or  0.47  per  cent.  Of  the  3,583  pre- 
dictions that  have  been  made,  219,  or  6.1  per  cent.,  are  recorded  as  having  completely 
failed;  176,  or  4.9  per  cent.,  as  one-fourth  verified;  536,  or  15.0  per  cent.,  as  one-half 
verifieid;  576,  or  16.1  per  cent.,  as  three-fourths  verified;  2,076,  or  57.9  per  cent.,  as 
folly  verified. 

Cauiionarif  ngnaU. — Out  of  191  signals  ordered  to  be  displayed,  117,  or  61.2  per  cent., 
were  justified  by  subsec^uent  hourly  velocities  of  25  miles  and  over  at  or  within  lOO 
mile«  of  the  station,  but  of  these  20  were  somewhat  late,  and  16  were  ordered  down 
too  soon;  74  were  not  Justified. 

NAVIGATION. 

stages  of  water  in  rivers, — ^In  the  table  on  the  right  side  of  Chart  No.  Ill  are  given  the 
highest  and  lowest  readings  of  the  Signal-Service  river-gauges  for  the  month,  with 
the  dates.    At  no  point  was  the  "danger  line"  reached  during  the  month. 

Opening  of  navigation, — Upper  Missouri,  steamer  Big  Horn  made  the  first  trip  of  sea- 
son from  below,  passed  Lower  Brule  Agency  on  the  Ist,  arrived  at  Fort  Lincoln  the 
9th  and  Bismarck  the  10th,  left  Bismarck  on  the  12th,  and  reached  Fort  Beiiton,  Mont., 
on  the  30th;  reported  river  in  good  condition,  and  rising  rapidly;  this  is  the  earliest 
trip  on  record.  Lakes,  4th,  Duluth.  first  large  steamer  left  for  lower  ports;  Charlotte, 
LaKe  Ontario^  first  boat  arrived,  oth,  Rochester,  Canadian  steamers  commenced  run- 
ning. 7th,  Northport,  Mich.,  steamers  arrived.  10th,  Milwaukee,  first  arrival  from 
Lovrer  Lakes.  12th,  Duluth,  Minn.,  two  Canadian  steamers  arrived,  first  of  season  and 
earliest  on  record.  Marquette,  navigation  opened  by  arrival  of  steam  barges,  report- 
ing water  in  Sault  Ste.  Marie  Canal  one  foot  lower  than  last  year;  depth  at  entrance 
of  oasin,  11  feet  3  inches.  In  northern  portion  of  New  England,  Sid^  Bangor.  Me.,  ice 
passed  ont  of  Penobscot  River^  navigation  resumed  after  93  days  of  ice.  14tn,  Sebago 
Lake,  Maine,  clear.  13th,  Winnipiseogee  Lake,  New  Hampshire,  dear  of  ice ;  one 
month  earlier  than  usual.  Red  Kiver,  at  Shreveport,  navigation  good  throughout 
month,  but  upper  river  falling  and  navigation  almost  suspended  on  the  30th. 

Canal  navigation, — 1st,  north  branch  ofPennsylvania  Canal  opened.  9th,  Delaware 
and  Hudson  Canal  opened.    15th,  Erie  and  Oswego  Canal  opened. 

ATMOSPHERIC  ELECTRICITT. 

Thunder-storms.—laiy  Florida,  Georgia,  Nebraska.  2d,  Florida,  3d,  Florida,  Georgia, 
Missouri,  Alabama,  North  Carolina,  Tennessee.  4th,  Florida,  North  Carolina.  6th, 
Dakota,  New  Jersey,  Ohio,  Pennsylvania.  7th.  Illinois,  Iowa,  Kansas,  Missouri,  Ne- 
braska, Texas.  8th,  Dakota,  Kansas,  Florida,  Georgia,  Illinois,  Louisiana,  Mississippi, 
Missouri,  Alabama,  Tennessee.  9th,  Florida,  UlinoiR,  Indiana,  Iowa,  Ohio,  Tennessee, 
Kentucky,  South  Carolina,  Georgia.  lOth^  California,  Indiana,  Kentucky,  Missouri, 
North  Carolinai  Ohio^  Texas,  West  Virginia,  Tennessee,  Pennsylvania,  Maine.    11th, 
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Virginia,  Delaware,  Massachusetts,  North  Carolina,  Pennsylyaiiia,  Soath  Carolina, 
Georgia,  New  York.  12th,  Connecticut,  New  Jersey,  New  York,  Indiana,  Peniayl- 
vania,  Vermont,  Virginia.  13th,  Dakota,  Indian  Territory,  Kansas,  Illinois,  Indiana, 
Iowa,  Missouri,  Nebraska,  Ohio,  Virginia.  14th,  Dakota,  Arkansas,  Florida,  Geoigia, 
Illinois,  Indiana,  Iowa,  Michigan,  Mississippi,  Missouri,  Indian  Territory,  Alabama, 
Tennessee.  15tli,  Florida,  IllinoLB,  Indiana,  Iowa,  Kentucky,  Massachusetts,  Missonri, 
Nebraska,  North  Carolina,  Texas,  Louisiana,  Georgia,  Alabama,  South  Carolina,  Ten- 
nessee, Virginia.  16th.  Dakota,  Indian  Territory,  Kansas,  Florida,  Illinois,  Iowa, 
Missouri,  Nebraska.  17 th,  Dakota,  Kansas,  Iowa,  Louisiana,  Missouri,  Nebraska, 
New  Jersey,  Indian  Territory,  Alabama.  16th,  Indian^,'  Illinois,  Iowa,  Louisiana, 
Mississippi,  Missouri,  Minnesota.  19th,  Illinois,  Indiana,  Iowa,  Kansas,  LouiaiaDa, 
Michigan,  Missouri,  Ohio,  Pennsylyania,  Texas,  Wisconsin,  Minnesota,  Oregon,  Ten> 
nessee.  ^h,  Dakota,  New  York,  Delaware,  Georgia,  Dlinoia,  Maine,  Moryund,  New 
Jersey,  Ohio,  Pennsylyania,  Camomia,  Nebraska,  Texas,  West  Virginia,  Tenneesee, 
Virginia,  Vermont.  21st,  Dakota,  Knnsaa,  lUinols,  Indiana,  Iowa,  Maine,  Maaaa- 
chusetts,  Nebraska,  New  Hampshire,  New  Jersey,  New  York,  California,  Mumesota, 
Wisconsin,  Tennessee,  Pennsylvania.  22d,  Indian  Territory,  Michigan,  New  York, 
T)hio,  Illinois,  Lidiana,  Iowa,  Kansas,  Louisiana,  Maryland,  Massachusetts,  Missis- 
sippi, Missouri,  Texas,  Alabama,  Wisconsin,  Pennsylvania,  West  Virginia,  Kentucky. 
23d,  New  York,  Texas,  Arkansas,  Florida,  Illinois,  Indiana,  Iowa,  Louisiana,  Maiy- 
landj  Michiga^,  Mississippi,  Missouri,  Now  Jersey,  Ohio,  Pennsylvania,  Alabama,  Wis- 
consin, Tennessee.  24th,  Florida^eorgia,  Indiana,  Maryland,  Michigan,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  West  Virginia,  Virginia,  Pennsylvania,  South  Caro- 
lina, Tennessee.  25th,  Rhode  Island,  Connecticut,  Indiana,  Kentucky,  Maryland, 
Mississippi,  Missouri,  North  Carolina,  Ohio,  Nevada,  Virginia.  26th,  New  York,  Vir- 
ginia, Delaware,  Georgia,  Maryland,  Massachusetts,  New  Jersejr^  North  Carolina, 
Pennsj^lvania.  27th,  Colorado,  Maryland,  New  York,  Virginia,  Michigan,  Ohio,  Penn- 
sylvania, Texas,  Alabama^  Wisconsin.  28th,  Maryland,  Delaware,  New  Jersey,  New 
York,  Norih  Carolina,  Ohio,  Pennsylvania,  Kansas,  Texas,  Alabama,  Virginia.  29tli, 
Dakota,  Massachusetts,  Minnesota,  New  York,  Rhode  Island,  Connecticut,  Delaware, 
New  Jersey,  Pennsylvania,  Maryland.  30th,  Iowa,  Kansas,  Massachnaetts,  MiBsonri, 
Nebraska. 

Auroras. — ^Vevay,  Ind.,  2d;  Iowa  City,  Iowa,  5th;  Monticello,  Iowa,  26th;  North 
Argyle,  N.  Y.,  2d;  Escanaba,  Mich.,  3d;  Morgantown,  W.  Va.,  24th;  Indianapolis, 
Ind.,  28th;  Burlington,  Iowa,  19th;  Wood's  Holl,  Mass.,  18th;  Bangor,  Me.,  19tb; 
Starkey,  N.  Y.,  14th,  30th;  Wappinger's  FaUs,  N.  Y.,  8th;  Wytheville,  Va.,  27th,  29th, 
30th. 

Magnetic  phenomena, — Professor  G.  Hinriohs^  Iowa  City,  Iowa,  reports  the  avenge 
diurnal  ma^etic  range  in  declination  as  8.2  minutes. 

Telegraphic  oommunioation  interfered  toith  hy  atmoapherio  electricity. — ^Viaalia,  Cal.,  3d,3 
p.  m.,  wires  surcharged  with  electricity.  Pike's  Peak,  10th,  13i>h^  and  22d,  iatenae 
electricity,  could  not  transmit  reports;  22d,  incessant  crackle  at  lightning  arrester; 
27th,  intense  electricity.  Concho,  Tex.,  19th,  communication  interrupted  during  thun- 
der-storm ;  2dth,  atmosphere  ^rreatly  charged  with  electricity.  Mason,  Tex.,  7th<  atom 
interfered  with  conwiunication.  New  London,  29th,  air  highly  charged  with  elec- 
tricity, interfering  with  telegraph  wires. 

OPTICAL  PHENOMENA. 

Solar  halo8, — 1st,  Mississippi,  Ohio,  Kentucky.  2d,  California,  Texas,  Alabama, 
Kentucky.  3d,  Illinois,  Indiana,  Michigan,  Ohio.  4th,  Iowa,  Massachusetts,  Ney 
York,  Ohio,  Rhode  Island.  5th,  Delaware,  Georgia,  Illinois,  Indiana,  Iowa,  Michi- 
gan, New  York,  Ohio,  Kentucky.  6th,  lowa^  Connecticut.  7th,  Michigan,  Ohio. 
8th,  Pennsylvania,  New  Hampshire.  9th^  Mississippi,  New  Yoric,  Ohio,  Rhode  IslaDa, 
Connecticut,  Massachusetts.  11th,  Illinois,  Indiana,  Michigan,  Pennsylvania,  OhiOj 
Nehraska.  12th,  Connecticut,  New  York,  Ohio.  13th,  Illinois,  Indiana,  Iowa,  Ohio, 
Pennsylvania.  West  Virginia,  Kentucky.  14th,  Michigan,  Pennsylvaiua,  Vermont, 
California,  Onio,  Georgia,  Nehraska.  15th.  Connecticut,  New  Jersey,  New  York, 
Ohio.  16th,  Michigan,  New  Hampshire,  Onio,  Rhode  Island.  Massachusetts,  Con- 
necticut, Texas.  17th^  Illinois,  Indiana,  Michigan,  Ohio,  Maine.  18th,  Maaaa- 
chusetts.  New  York,  Michigan,  Ohio,  Kentucky,  \^rmont.  19th,  Ohio,  Georgia,  Vir- 
ginia, New  York,  Connecticut.  20th,  Connecticut,  Maine,  Massachusetts,  New  Hamp- 
shire, New  York,  Ohio,  Vermont,  South  Carolina.  2l8t,  Michigan,  New  Hampshire, 
Kentucky.  22d,  Connecticut,  Iowa,  Maine,  Massachusetts,  Nehraska,  New  Hamp- 
shire, New  York,  Ohio,  Vermont,  South  Carolina,  Rhode  Island.  2M,  Maine,  iSew 
York,  Ohio,  Georgia.  24th,  Colorado.  25th,  Michigan,  Connecticut.  26tli,  Ohio, 
Louisiana.  27th,  New  York,  Kansas,  Texas,  Vermont.  28th,  Nehraska.  29th,  Michi- 
gan, Utah,  California,  Florida,  Connecticut.  30th,  Illinois,' Iowa,  Michigan,  and  Con- 
necticut. 

Lunar  haloe.—^thy  Iowa.     7th,  Michigan,  Utah,  Virginia,  Nehraska,  South  Caro- 
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lina,  Georgia,  Vermoat.  8th,  New  York,  MicU^av,  Maxyland.  9th.  Maine,  Virginia, 
Kansas,  Missouri,  West  Virginia,  Rhode  Island.  10th,  Illinois,  Missouri,  Wyoming 
Territory,  Nebraska,  Iowa.  11th,  Illinois,  Kansas,  Maiyland,  Michigan,  Ohio,  Texas, 
Minnesota,  Pennsylvania,  Kentucky,  Sonth  Carolina.  12th,  Massachusetts,  Michigan, 
Wisconsin,  Dakota,  Missouri,  Ohio,  New  York,  Rhode  Island,  Nebraska.  13th,  Dela- 
ware, Maine,  Michigan,  Ohio,  Virginia,  Wisconsin^Missouri,  West  Virginia,  Kentucky. 
14th,  Michigan,  Vireinia,  New  York,  Kentucky,  Florida.  15th,  lUinois,  New  Jersey, 
New  York,  Missouri,  Minnesota,  South  Carolina,  Pennsylvania,  New  Hampshire,  Texas. 
16th,  Indiana.  Iowa,  Michigan,  Alabama.  17tn,  Illinois,  Michigan,  New  Jersey,  Ohio, 
Vir^ia,  Maine.  18th,  Sonth  Carolina,  Massachusetts.  19th,  Massachusetts.  22d, 
New  York.    25th,  Wisconsin.    29th,  South  Carolina.    SOth,  South  Carolina, 

Jftro^c— Olivet.  Dak.,  2d,  3d,  28th,  29th,  30th;  Iowa  City,  Iowa,  22d;  New  London, 
Conn.,  15th;  Starkey,  N.  Y.,  2l8t. 


BOSCELLANEOUS  PHENOMENA. 


Botanical,— Maine:  in  bloom,  26th,  wild  strawberry;  leafing,  16th,  raspberry,  lilac; 
18th,  red  maple;  24th,  poplar.  New  Hampshire:  in  bloom.  14th,  trailing  arbutus; 
16th.  elm;  30th,  apple;  leafing,  20th,  red  maple,  lilac,  gooseoerry;  30th,  manle,  elm, 
bircn;  30th,  fruit  lorward.  Vermont:  in  bloom,  4th,  11th,  mayflowers;  30th,  plum, 
straw oerry;  budding,  28th,  maple;  30th,  grass  four  inches  hieh.  Massachusetts:  in 
bloom,  1st,  willow;  sSi,  trailing  arbutus;  5th,  cinque  foil;  6tn,  maple,  hazel;  10th, 
lilac,  elm;  13th,  willow;  3d.  dandelion;  14th.  alder,  poplar,  fever  bush;  8th,  violet; 
11th,  hyacinth;  18th,  forsytnia;  19th,  magnolia,  larch;  17th,  anemone,  addertongue; 
20th,  cowslip;  23d.  cherry;  25th,  plum;  22d,  horsechestnut;  28th,  hawthorn;  21st, 
peach;  ripe,  23d,  rnnbarb;  leafing,  4th,  goosebeny;  6th,  currant;  24th,  garden  pease 
two  inches  high.  Connecticut:  in  bloom,  8th,  red  maple,  peach;  21st,  shad-bush; 
24th,  cherry;  ^th,  pear;  28th,  apple;  17th,  violet,  Jonquil;  leafing,  10th,  syrinea; 
27th,  apple;  15th,  rose;  22d,  horsecnestnut,  pear.  New  York:  in  bloom,  4th,  daffodil; 
12th,  maple:  14th,  dandelion,  trailing  arbutus;  18th,  cherry;  2l8t.  peach,  plum ;  30th, 
flowering  almond,  strawberry,  blackalder;  29thj  apple,  pear;  Icth,  magnolia;  27th, 
lilac;  23d,  currant,  shad-bush;  7th,  violet,  hyacmth;  15tn,  crocus,  snow-drop;  17th, 
apricot;  leafing,  1st,  lilac;  30th,  locust;  24th,  forest  trees;  29th^  rye  heading,  grain  in 
fine  condition;  24th,  wheat  unusually  forward.  New  Jersey:  in  bloom,  11th,  straw- 
berry, pear,  maple;  12th,  cherry,  peach;  14th,  plum;  24th,  lilac,  apple,  dogwood, 
grape;  leanng, 25th,  forest  trees.  Maryland:  in  bloom,  27th,  pea;  27th  to 30th,  wheat 
heading  out.  Pennsylvania:  in  bloom,  10th  to  19th,  peach;  14th,  cherry,  plum;  16th, 
grape;  19th^  apple,  pear;  leafing,  20th,  forest  trees;  20th  to  24th,  rye  heading;  30th, 
wheat  heading.  West  Virginia:  in  bloom,  5th.  cheiry ;  10th,  apple,  plum;  15th,  wheat 
looks  well.  Virginia:  in  oloom,  3d.  do^ood,  sassafras;  10th,  poplar,  maple,  apple, 
pear,  Judas  tree ;  13th,  cherry :  15tn,  hlac ;  19th,  fruit  formea  on  all  trees,  except 
apple,  in  the  eastern  portion  or  State ;  in  the  northwestern  portion,  cherries  formed 
on  the  28th.  North  Carolina:  ripe,  30th,  strawberry.  Florida:  ripe^  23d,  strawberry, 
plum,  and  dewberry ;  1st,  blackberry  ripening,  15th,  plentiful.  Mississippi:  in  bloom, 
20th,  snap  dragon;  22d,  gladiola,  morning  glory;  27th,  Carolina  pink,  wild  rose,  lark- 
spur, moss  rose,  portulacca;  27tn,  oats  in  mil  head.  Arkansas:  in  bloom,  Ist,  white 
oak;  2d,  blackberry;  ripe,  Ist,  maple  seed;  11th,  strawberry:  24th,  cherry.  Mis- 
souri: in  bloom,- 2d,  black  locust;  3d,  violet;  4th.  crabapple;  5tn,  cheny;  6th,  apple; 
7th.  dandelion;  8th,  strawberry;  11th,  lilac;  16tn,  tulip;  l8th,  larkspur;  19th,  snow- 
ball; 20th.  honeysuckle,  horseradish;  27th,  white  walnut;  26th,  yellow  rose;  29th, 
C;  22d,  blackberry;  26th,  potato;  ripe,  22d,  maple  seed;  leafing^  5th,  maple;  17th, 
sgrass  heading;  20th,  wheat  in  frill  head,  prospects  good.  Indian  Territory:  in 
bloom,  17th,  locust;  ripe,  29th,  strawberry.  Ohio:  in  bloom,  1st,  11th,  13th,  15th, 
17th,  peach;  24th,  apple,  lilac;  4th,  pear;  18th,  cherry,  plum,  flowering  almond,  ma- 
ple; 21st,  redbnd;  11th,  magnolia;  ^th,  honeysuckle;  Soth.  dogwood;  25th,  quince; 
6th.  currant,  gooseberry;  leafing,  20th  to  28th,  trees  generally;  S)th,  barley  heading; 
17tL  wheat  and  tobacco  very  forward.  Indiana:  in  bloom,  Ist^  apricot,  violet,  hya- 
cinth, crocus,  narcissus,  galanthus,  anemone;  3d,  redbnd,  Jonquil,  flowering  almond, 
wild  plum:  oth,  cherry,  pear;  10th,  plum,  peach;  15th,  pear^  cneny,  tulip,  iris;  17th, 
apple;  20tn,  dogwood;  ^d,  rose;  23d,  wheat  heading.  Ilhnois:  in  bloom,  3d,  dan- 
delion, pear,  elm;  4th,  butterenp;  5th,  cheri^,  crabapple,  strawberry,  blackberry; 
7tlL  liiacj  15th,  apple;  18th,  plum;  21st,  snowball;  22d,  roses,  may  apple,  geranium; 
24th,  prairie  candlestick;  26tn.  actoa;  budding,  5th,  grapevine;  leafing,  21st,  grape- 
vine. Michigan:  in  bloom,  6tn,  daffodil;  ^th,  shaa-busli:  30th,  peach,  apple:  leaf- 
ing, 29th,  forest  trees.  Iowa:  in  bloom,  5th,  dandelion;  6tn,  apple,  pear,  goose  oerry; 
7th,  cherry,  pltim:  8th,  peach;  20th.  lilac,  jessamine;  23d,  Judas  tree;  24th.  straw- 
berry, currant;  27th,  hawthorn;  30tli,  pea;  leafing^,  11th,  black  walnut;  27tn,  crab- 
apple; ripe,  30th,  wnito  maple  seed.  Wisconsin:  in  bloom,  19th,  plum;  20th,  blood- 
root,  violet,  liverwort;  21st.  dandelion,  clover;  29th.  strawberry:  30th,  cherry,  mount- 
ain ash,  horsechestnut;  llth,  blue  iris;  22d,  apple;  leafing,  29thy  willow,  balm  of 
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gilead;  30th.  currant  nearly  fall  bloom.  Kansas:  in  bloom,  5th,  crabapple;  7th, 
apple;  3d,  plom;  4th,  cherry,  pear;  6th,  flowering  almond;  10th,  rose;  ripe,  8th,  elm 
and  maple  seeds.  Nebraska:  in  bloom,  8th,  crabapple,  plum;  11th,  flowermg  almond, 
apple,  cherry;  13th,  strawberry;  2d,  wild  flowers;  20th,  wild  cherry  and  pluni;  9th, 
trees  leafing.    Dakota,  Olivet :  1st,  grass  commencing  to  look  ffreen ;  15th,  snfficient 

frowth  for  stock;   prairies  mostly  green;  20th,  cotton  wood  leafing.    Nevada:  in 
loom,  2d,  peach ;  leafing,  29th,  poplar,  cotton  wood.    California,  Yisalia:  12th,  bar- 
ley and  wneat  heading. 

Birds,— WUd  Geeae:  Mount  Sterling^  HI.,  2d,  17th;  Creswell,  Kans.,  6th,  10th,  Uth, 
12th;  New  Bedford,  Mass.,  7th;  Sprmgfield,  Mass.,  8th;  Bowe,  Mass.,  9tfa;  Contoo- 
cookville,  N.  H.,  4th;  Flushing,  N.  J.,  25th;  Green  Castle,  Pa.,  22d;  Woodstock,  Vt, 
6th;  Newport,  Vt.,  10th;  Embarrass,  Wis.,  19th;  Bismarck,  Dak.,  11th,  25lh:  Dn- 
buque,  Iowa,  30th;  Newport,  R.  I.,  7th;  Fort  Griffin,  Tex.,  5th,  MartvM:  Monti- 
cello,  Iowa,  10th;  Afton,  Iowa,  8th;  Cornish,  Me.,  15th;  Fallston,  Md.,  9th;  Platts- 
mouth,  Nebr.,  10th;  Oregon,  Mo.,  9th;  Palermo,  N.  Y.,  4th;  Weldon,  N.  C,  12th, 23d; 
Bellefontaiue,  Ohio,  6th;  Jacksonburg,  Ohio.  11th;  Lewisburg,  Ohio,  8th;  Catawiasa, 
Pa.,  1st;  Newport,  Vt.,  20th;  Embarrass,  Wis.,  Uth.  SwaUows:  Southlngton,  Conn., 
25th  to  29th;  New  Corydon,  Ind.,  18th;  Guttenbnrg,  Iowa,  13th;  Cornish,  Me.,  15th; 
West  Waterville,  Me.,  24th;  Somerset,  Mass.,  2d;  New  Bedford,  Mass.,  3d;  Litcb- 
field.  Mich.,  20th;  Waltham,  Mass.,  22d;  Palermo,  N.  Y.,  20th;  Contoocookville,  N. 
H.,  14th;  Pleasant  Run,  N.  J.,  22d;  Wappinger's  Falls,  N.  Y.,  16th:  Flushing,  N.  Y., 
14th;  Bellefontaiue,  Ohio,  19th;  SandusKy,  Ohio,  10th;  Jackson  onrg,  Ohio,  11th, 
15th;  Bethel,  Ohio,  23d;  Catawissa,  Pa.,  10th;  Chambersburg,  Pa.,  12th:  West  Char- 
lotte, Vt.,  17th;  Woodstock,  Vt.,  30th;  Strafford.  Vt.,  22d^  Wytheville,  Vs.,  15th; 
Prospect  Hill,  Va.,  13th;  Morcantown,  W.  Va.,  13th;  Atlantic  City,  N.  J.,  2d;  Fort 
Union,  N.  Mex.,  24th ;  Waterourg,  N.  Y.,  26th.  WhippoorvoilU :  Laconia,  Ind.,  9th; 
Holton,  Kans.,  14th;  Fort  Madison,  Iowa,  18th;  Saint  Meinrad,  Ind.,  14tJi;  Gutten- 
bnrg, Iowa,  18th;  Cresoo,  Iowa,  23d;  Oskaloosa,  La.,  12th;  Fallston.  Md.,  14th; 
Plattsmouth,  Nebr.,  18th;  Fayette,  Miss.,  1st;  Oregon,  Mo.,  27th;  Palermo.  N.  Y., 
23d;  Kensico,  N.  Y.,  20th;  Weldon,  N.  C,  22d;  Murphy,  N.  C.,  3d:  Kinggold,  Ohio, 
17th;  near  Keswick  Station,  Va.,  10th;  Dover  Mines,  Va.,  10th.  Wretu:  Monticello, 
Iowa,  10th;  Plattsmouth,  Nebr.,  18th;  Oregon,  Mo..  27th;  Palermo,  N.  Y.,  30th. 
Cranes:  Mouticello.  Iowa,  20th;  Creswell,  Kans.,  18th;  Oregon,  Mo.,  16th;  Dover 
Mines,  Va.,  10th;  Fort  Griffin,  Tex.,  4th;  Camp  Sheridan,  Nebr.,  4th.  Caihvrd:  Tar 
bor.  Iowa,  23d;  Somerset,  Mass.,  20th:  Plattsmouth,  Nebr.,  18th;  Murphy,  N.C., 
10th;  Sandusky,  Ohio,  30th ;  Jacksonburg,  Ohio,  28th;  Fayeliteville,  N.  C.,  1st; 
Bethel,  Ohio,  22d;  Prospect  Hill,  Va..  23d.  Mocking  birds:  Baxter  Springs,  Kans., 
15th;  Fort  Madison,  Iowa,  18th;  Brooidiaven,  Miss.,  6th;  Oregon,  Mo.,  6th.  Pfcefcei; 
Woodstock,  Vt^9th.  Kin^  birds:  Baxter  Springs,  Kans.,  16tn;  FayettevUle,  X.  C, 
1st:  Prospect  Hill,  Va.,  29th.  Cuckoos:  Brookhaven,  Miss,,  24th;  Fayette,  Mis., 
16tn.  Prairie  chickens:  Fayette,  Miss.,  18th.  Thrush:  Southlngton,  Conn.,  2l8t;  Bax* 
ter  Springs,  Kans.,  14th ;  Somerset,  Mass.,  8th,  19th;  Litchfi^d,  Mich.,  20th;  Jack- 
souburg,  Ohio,  16th;  Woodstock,  Vt.,  25th.  Humming-birds:  Laconia,  Ind.,  13th; 
Fayetteville,  N.  C,  14th.    Kingfishers:  West  Charlotte,  Vt.,  17th.    JSladcbtrds:  Cor- 
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flocks.  ' Yellow' UrdsJ  Palermo,  N.  Y.,  '23d;  Woodstock,  Vt.,  15 th. .  if «wi«P  ^**- 
Palermo,  N.  Y.,  3d:  Embarrass,  Wis.,  1st.  Grouse:  Cornish,  Me.,  11th.  DucU: 
Nashville,  Tenn.,  Idth,  Woodpeckers:  Cornish,  Me.,  2d;  Brookhaven,  Miss.,  4th; 
Woodstock,  Vt.,  25th.  Orioles:  Fort  Madison,  Iowa,  28th;  Cornish,  Me.,  15th; 
Litchfield,  Mich.,  30th;  Plattsmouth,  Nebr.,  22d;  Oregon,  Mo.,  27th.  BranU:  Fort 
Madison.  Iowa,  28th. 

Miscellaneous, — Frogs  piping :  Vevay,  Ind.,  2d :  Monticello,  Iowa,  29th ;  Cornish,  Me., 
5th;  Standish,  Me.,  3d;  Fall  River,  Mass.,  4th;  Palermo,  N.  Y.,  24th;  Contoocook- 
ville,  N.  H.,  3d;  Woodstock,  Vt.,  11th :  Newport,  Vt.,  18th;  Embarrass,  Wis.,  l^j 
Dubuque,  Iow»,  11th ;  Camp  Sheridan,  Nebr.,  4th.  Colorado  potato-bug :  Laconia,  Ind., 
18th,  numerous;  New  Market,  Md.,  ^h,  in  large  numbers;  Litchfield,  Mich.,  30th, 
numerous ;  Vineland,  N.  J.,  30  th,  in  large  numbers ;  Chambersburg,  Pa.,  30th,  very  abun- 
dant; Oliver,  Dak.,  16th.  Fire-flies:  Saint  Meinrad,  Ind.,  16th;  New  Orleans, La., 6th. 
Millers :  Creswell,  Kans. ,  6th.  Bees :  Standish,  Me. ,  10th ;  Oregon,  Mo. ,  6th ;  West  Chtf - 
lotte,  Vt. ,  19th ;  Embarrass,  Wis. ,  29th ;  Waterburg,  N.  Y. ,  26th.  Bats :  Freehold,  N.  J., 
20th;  Catawissa, Pa., 22d.  Butterflies:  Somerset, Mass., 7th;  New  Bedford, Mass.,  14th; 
Catawissa,  Pa, ,  23d ;  West  Charlotte,  Vt. ,  29th.  Wasps :  Oregon,  Mo. ,  7th.  Ladjf-btf : 
Oregon,  Mo. ,  17th.  Crickets :  Oregon,  Mo. ,  19th.  June-bugs :  Palermo,  N.  Y. ,  30th.  M^ 
quitoes:  Olivet,  Dak.,  3d,  11th.  Shad:  First  caught  on  the  3d  at  Wappinger's  Falw, 
N.  Y. ;  4th,  Ardenia,  N.  Y. ;  Flushing,  L.  I.,^Ain^  oetter  than  for  30  years  past. 

Meteors,— ViBsMsL,  Cal.,  30th;  Judsonia,  Ark.,  11th;  Southington,  Conn.,  18th;  Wood- 
stock, Md.,  1st,  2d, 5th,  25th,  and26th ;  Milton,  Mass.,  29th;  Fafi  River,  Mass.,  3d;  Litch- 
field, Mass.,  20th;  Oregon,  Mo.,  3d;  Waterburg,  N.  Y.,  Idth  and  20th;  North  Yohiey, 
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N.  Y.,20tli;  Wappinffer'8  Falls,  N.  Y.,  3d;  Westerville, Ohio,  15tli;  Green  Castle.  Pa., 
7th ;  Port  JerviB,  N.  Y.,  16th,  12.10  a.  m. ,  a  large  meteor  of  intense  brilliancy  passea  from 
south  to  north,  altitude  45^,  burst  when  near  northern  horizon  with  a  report  resembling 
heavy  thiindei  heard  after  an  int^val  of  nearly  two  .minutes :  sky  somewhat  cloudy. 

Polar  bands, — ^Baltimore,  Md.,  8th;  New  Corydoo,  Ind.,  Ist,  3d,  4th,  7th ;  Guttenburg, 
Iowa,  12th ;  Iowa  City,  Iowa,  17th ;  Tabor,  Iowa,  17th;  Gardiner,  Me.,  3d;  Plattsmouth, 
Nebr.,20th;  North  Argyle,N.  Y.,4th;  Vineland,N.  J.,22d;  Wytheville,  Va.,l8t,17th. 

Frairie  and  forest  fires, — ^In  Kansas  every  day  except  7th,  9th,  and  17th;  Missouri, 
1st,  4th,  5th,  19th,  23d,  28th ;  Dakota,  2d  to  4th,  6th,  12th,  13th,  24th,  28th  to  30th ;  Iowa» 
4th;  Nebraska,  5th,  24th,  26th;  New  Jersey,  2l8t ;  New  York,  12th,  13th. 

Zodiacal  light — Southington,  Conn.,  3d,  18th,  21st;  Cresco,  Iowa,  22d,  27th;  Monti- 
cello,  Iowa,  5th,  6th,  18th,  19th,  20th,  2:)d,  26th.  27th,  28th,  29th,  30th;  Somerset,  Mass., 
3d,  18th,  19th,  20th,  2lBt ;  Fall  River, Mass  ,  2l8t ;  Rowe,  Mass., 2d;  Cambridge, Mass., 
3d,  17th,  18th,  19th,  2l8t :  Coming,  Mo.,  19th,  24th,  26th,  27th ;  Atco,  N.  J^  1st,  2d,  2l8t, 
26th,  30th ;  Tybee  Island,  Ga.,  1st;  Waterburg,  N.  Y., 2d,  19th, 20th,  21st ;  Bellefontaine, 
Ohio,  4th ;  WytheviUe,  Va. ,  4th. 

Earthquake. — On  the  15th,  at  Glendive,  Mont.,  on  the  Yellowstone,  three  distinct 
shocks  were  felt,  following  each  other  at  intervals  of  half  an  hour.    A  rent  in  the 
gh>und  was  reported  500  yards  long,  revealing  a  coal  vein,  and  emitting  a  strong  odor 
of  sulphur. 

Sunspota, — ^The  following  observations,  made  b^  Mr.  D.  P.  Todd,  have  been  forwarded 
by  Rear-Admiral  John  Rodgers,  U.  S.  N.,  Sujperintendent  of  the  United  States  Naval 
Observatory,  Washington,  D.  C,  viz:  None  visible  on  the  1st,  6th,  7th,  8th,  11th,  12th, 
13th,  Utht  17th,  18th,  19th,  2lBt,  22d,  23d.  2^t\  26th.  29th,  and  30th.  New,  one  group 
and  one  spot,  the  2d ;  large  ^;roup  of  faculs  visible  tne  5th  and  27th. 

Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  having  examined  the  sun's  disk  on  sixteen 
days,  but  without  seeing  any  spots. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  {Brevet  Assigned),  Chief  Signal  Officer,  U.  S,  A, 


Paper  38. 
MONTHLY  WEATHER  REVIEW,  MAY,  1878. 

INTRODUCTION. 

In  compiling  the  |)resent  review,  the  following  data,  received  up  to  June  14,  have 
been  made  use  of,  viz :  the  regular  tri-daily  weather  charts,  containing  the  data  of 
simultaneous  observations  taken  at  one  hundred  and  forty  Signal-Service  stations  and 
fourteen  Canadian  stations ;  monthly  journals  and  means  nom  one  hundred  and  thirty 
six  of  the  former,  and  monthly  means  from  thirteen  of  the  latter ;  reports  from  twenty- 
five  Special  Sunset  stations;  two  hundred  and  twenty-two  reports  from  voluntary 
observers ;  thirty-one  monthly  reports  from  United  States  Army  post  surgeons ;  marine 
reords ;  international  simultaneous  reports ;  monthly  reports  of  the  weather  services 
of  the  States  of  Iowa  and  Missouri ;  reliable  newspaper  extracts  and  special  reports. 
The  most  interesting  features  of  the  month  have  been :  the  return  to  noimal  tempera- 
tures east  of  the  Rocky  Mountains ;  the  number  and  severity  of  tornadoes  and  thunder 
and  hail  storms ;  and  the  heavy  rain-falls  along  the  eastern  slope  from  Dakota  to 
Northern  Texas  and  Arkansas. 

BAROHSTRIC  PRESSURE. 

In  general, — On  Chart  No.  II  is  shown  the  general  distribution  of  atmospheric  press- 
ure by  the  isobario  lines.  Compared  with  the  means  of  previous  years,  the  pressure 
for  the  present  month  is  slightly  below  normal,  the  deficiency  being  greatest  over 
New  England,  where  it  averages  about  0.05  of  an  inch. 

Barometric  ranges, — ^These  have  been  somewhat  smaller  than  usual,  and  vary  as  fol- 
lows :  In  New  England,  thegreatest  range  was  0.86  inch  at  Eastport,  and  smallest, 
0.75  at  Springfield ;  Mount  Washington,  0.76.  Middle  States,  0.74  at  Albany  and  New 
York,  and  0.51  at  I^chburg.  South  Atlantic  States,  0.67  at  Cape  Hatteras,  and  0.38 
at  Tybee  Island.  Eastern  Gulf  States,  0.39  at  Saint  Mark's,  and  0.25  at  Kev  West. 
Western  Gulf  States,  0.65  at  Corsicana,  and  0.37  at  New  Orleans.  Ohio  Valley  and 
Tennessee,  0.67  at  Pittsburg,  and  0.42  at  Knoxville.  Lake  region,  0.87  at  Alpena,  0.63 
at  Osweco.  Upper  Mississippi  Valley,  0.79  at  Saint  Paul,  0.61  at  Saint  Louis.  Mis- 
souri Valley,  1.06  at  Yankton,  0.80  at  Bismarck.    Plains  of  Kansas  and  Nebraska 
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(where  the  lai^^est  ranges  occurred),  1.19  at  Dodce  City,  and  1.06  at  North  Platte. 
Rocky  Mountains  and  Western  Platean,  0.83  at  Salt  Lake  City,  and  0.57  at  Santa  F^; 
Pike's  Peak,  0.55.    Pacific  Coast,  0.46  at  San  Francisco,  and  0.28  at  Los  Angeles. 

Area8  of  high  pressure  in  general, — Of  those  six  have  been  sufficiently  well  marked  to 
warrant  description.    No.  II  was  attended  by  severe  frosts  from  the  11th  to  the  14th. 

No.  I  appeared  during  the  Ist  on  the  coast  of  Oreiron  and  Washington  Territorr ; 
11  p.  m.  barometer  at  Portland,  Ores.,  30.35,  or  0.28  above  the  normal,  with  cool 
northerly  winds  prevailing  thence  to  Nevada  and  Utah ;  light  snow  and  a  southwest 

fale  on  the  summit  of  Pike's  Peak,  with  a  temperature  of  1(^.  2d,  a.  m.  barometer  at 
ortland,  30.44,  or  0.32  above  normal ;  11  p.  m.  barometer  at  Salt  Liake  City,  30.18,  or 
0.32  above  normal ;  cool  and  clear  weather  prevailed  throughout  this  region  during 
the  day,  the  minimum  temperature  at  Boise  City  being  29° :  at  Winnemucca  31°,  ana 
Cheyenne  30°.  A  heavy  northwest  snow-storm  also  prevailed,  during  latter  part  of 
day,  from  Dakota  to  Manitoba,  severe  squalls  being  reported  in  the  valley  of  tne  Red 
River  of  the  North.  3d,  a.  m.  barometer  at  Salt  Lake  City,  30.24,  or  0.36  above  normal, 
where  the  maximum  pressure  remained  throughout  the  day ;  a.  m.  minimTiTn  tempera- 
tures, Virginia  City  and  Cheyenne,  28°,  Bismarck,  27°,  and  Pembina  and  Fort  Gany, 
26° ;  the  northwest  snow-storm  in  the  Northwest  continued  during  the  early  part  of 
the  day.  and  high  north  and  northwest  winds  and  gales  during  latter  part  of  day  at 
Pike's  Peak,  in  western  portions  of  Nebraska  and  Kansas,  and  on  the  coast  of  Texas. 
4th,  the  pressure  fell  from  Oregon  to  Colorado,  and  continued  highest  in  the  Southwest, 
the  lowest  a.  m.  temperature,  30°  (except  in  Dakota  and  Manitoba),  occurring  at  Santa 
F^  and  Fort  Craig,  N.  Mex.  During  the  day  the  winds  in  the  Southwest  changed 
frt>m  northerly  to  southwesterly,  a  severe  southwest  gale  and  high  sea  being  reported 
off  the  mouth  of  the  Brazos  River.  5th,  the  highest  pressure  was  over  the  Gulf  of 
Mexico,  with  brisk  to  high  northerly  winds  in  the  East  Gulf.  Cautionary  off-shore 
signals  were  ordered  on  the  morning  of  the  3d  at  Indianola  and  Galveston,  and  were 
justified  by  north  winds  of  34  and  39  miles  respectively. 

No.  II  formed  in  the  Rockv  Mountain  region  during  7th,  in  rear  of  storm-area  No.  T, 
and  extended  eastward.    8th,  a.  m.  barometers  above  normal  at  Santa  F6,  0.28  inch; 
at  Dodge  City,  0.29,  and  at  Cheyenne  and  North  Platte,  0.26 ;  minimum  temperature, 
30°  at  Cheyenne ;  northerly  winds  extended  over  the  Southwest,  with  occasional  heavy 
rains ;  cautionaiy  off-shore  signals  were  ordered  at  Indianola  and  Galveston,  the  for- 
mer of  which  was  justified  by  a  wind  of  34  miles.    9th,  the  maximum  pressures  con- 
tinued over  the  western  plains  and  Missouri  Valley ;  11  p.  m.  barometers  at  Dod^e 
Citjr,  North  Platte,  and  Yankton,  0.42, 0.41,  and  0.38  above  normiU^  respectively.    lOtn, 
minimum  a.  m.  temperatures  were  reported:  at  Deadwood  and  Breckenridge,  30^; 
Cheyenne,  31° ;  Pembina,  Marquette,  and  Rockliffe,  32° ;  11  p.  m.  barometers  at  Fort 
Gibson,  Yankton,  and  Pembina,  0.30.  0.32,  and  0.35  above  normals,  respectively;  gep- 
erally  clear  or  fair  weather  prevailea  west  of  the  Mississippi,  excepting  li^ht  rains  in 
Southern  Texas  and  New  Mexico,  but  during  the  11th  and  12th  cloud  and  ram  increased 
from  Texas  to  Dakota,  the  storm-center.  No.  VIII,  probably  developing  in  this  region. 
12th,  a.  m.  barometers  at  Yankton,  Breckenridge,  and  Pembina,  0.35,  0.36,  and  0.36 
inch  above  normals,  respectively ;  minimum  temperatures,  Pembina  and  Fort  Ganr, 
24° ;  Yankton  and  ISscanaba,  28^.    13th,  a.  m.  barometers  at  Yankton,  Breckenridge, 
and  Pembina,  0.23,  0.27,  and  0.28  above  normals,respectively ;  minimum  temperatnrefl, 
Pembina,  28°,  Port  Stanley^  29°,  Breckenridge.  Escanaba,  Alpena,  and  Rockliffe,  3(^> 
14th,  a.  m.  barometer  at  Escanaba,  30.14.  or  0.16  above  normal;  minimum  temper^ 
tures,   Sangeen,  27°,   Escanaba,  28°,  Alpena,  30°,    Marquette,   Parry  Sound,  and 
Rochester,  31°.    15th,  a.  m.  barometer  at  Father  Point,  30.14,  or  0.24  above  normal, 
and  at  Chatham,  30.16,  or  0.23  above  normal :  minimum  temperatures,  Rockhffe,  27^, 
Sangeen,  Parry  Sound,  and  Chatham,  28°.    From  the  11th  to  the  14th  quite  sevew 
and  destructive  frosts  occurred  in  Iowa,  the  Lake  States,  Maryland,  New  Jersej,  and 
New  England ;  ice  formed  very  generally,  and  snow  was  reported  in  Dakota,  Iowa* 
Ontario,  New  York,  Pennsylvania,  and  northern  portions  of  New  Hampshire  and 
Vermont. 

No.  Ill  appeared  over  Lake  Superior  during  the  night  of  the  16th,  and  on  the  17tfl 
extended  eastward  over  the  Lake  region.  18th,  a.  m.  oarometer  at  Saugeen,  0.26  inch 
above  normal :  11  p.  m.  barometer  at  Father  Point,  0.34  above  normal.  On  the  mora* 
ing  of  the  19th  it  appeared  central  over  the  Gulf  of  Saint  Lawrence,  and  the  isobar 
30.10  included  the  whole  Atlantic  States.  During  the  20th  the  pressure  gradnftUv 
gave  way  in  advance  of  storm-area  No.  IX,  and  during  the  21st  this  area  disapp^A^^^ 
to  the  eastward.  . 

No.  IV  appeared  during  the  20th,  in  the  Northwest,  in  rear  of  storm-area  No.  K,  th« 
isobar  30.10  extending  southeastward  to  Lower  Michigan,  Indiana,  and  Westem  Ten- 
nessee by  the  morning  of  the  21st ;  south  westward  of  this  area  easterly  winds  an<i 
increasing  cloudiness  prevailed  in  advance  of  storm-area  No.  XII.  Morning  of  the  :»a, 
isobar  30.20  included  the  Lake  region,  the  pressure  being  0.31  above  normal  at  Esca- 
naba, Saueeen,  and  Parrv  Sound;  minimum  temperatures,  Parry  Sound,  3^,  ana 
Rockliffe,  31°.    During  the  day  tne  center  remained  almost  stationary,  bat  with  a 
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decrease  of  pTessme,  and,  dming  the  23d,  this  area  was  either  dissipated  or  moyed  off 
to  the  northeastward.       ^ 

No.  v.— The  pressure  rose  dmine  the  22d  in  Oregon,  Washington  Territory,  a^d 
Idaho,  with  clearing,  followed  by  clear  weather ;  remained  high  during  the  23d,  and 
reached  the  maximum  at  Portland,  Ore^.,  on  the  morning  of  the  24th ;  a.  m.  barometer 
30.34,  or  0.22  above  the  normal.  Danng  the  rest  of  the  day,  however,  the  pressure 
fell  in  this  district,  but  rose  at  the  Rocky  Mountain  stations.  25th,  a.  m.  barometer 
at  Cheyennne  and  Denver,  0.24  and  0.27  above  normals ;  the  pressure  remained  high 
in  this  region  throughout  the  25th,  but  on  the  26th  this  area  was  probably  dissipated 
in  advance  of  low-pressure  area  No.  XIII. 

No.  YI. — ^This  area  appeared  over  Manitoba  on  the  27th ;  spread  over  the  Lake  region 
during  the  28th,  and  over  Lower  Canada  and  northern  portion  of  New  England  during 
the  3^h  and  31st: 

Areas  of  lowpresiwre  in  general, — Of  these,  thirteen  have  been  well  marked  and  their 
tracks  are  shown  on  Chart  No.  L  The  most  severe  were  Nos.  I,  V^  YlJIj  IX,  and  XII, 
the  last  being  accompanied  by  the  severe  tornadoes  of  the  23d  in  Wisconsin  and  Illinois. 
Nos.  IL  IV,  Yl,  YII,  and  X  were  subsidiary  areas. 

No.  1. — ^This  area  of  low  pressure  probably  developed  in  the  Southwest  during  the 
Ist,  when  brisk  to  high  southerly  winds  were  reported  in  Northern  Texas  and  Indian 
Territory,  and  (at  11  p.  m.)  high  northwest  to  northeast  winds  in  Colorado,  and 
Western  Kansas ;  during  the  night  of  the  1st,  it  moved  northeastward,  and  heavy  rains 
were  reported  at  Leavenworth,  Des  Moines,  and  Dubuque.  During  the  2d,  it  passed 
eastward  over  the  Lake  region,  accompanied  by  brisk  and  high  winds  and  light  rains. 
Caationary  signals  were  ordered  up  on  the  morning  of  the  2d,  on  Lakes  Michigan, 
HuTon,  and  Erie,  and  maximum  velocities  were  reported,  as  follows:  Chicago,  SW., 
25  miles;  Port  Huron,  S.,  36;  Sandusky,  SW.,  32,  and  Cleveland,  S.,  48.  3d,  the 
lowest  pressure  apparently  remained  north  of  Lake  Ont-ario  and  New  York,  with  con- 
tinued rain,  cloudy  weather^  and  thunder-storms  in  the  Lower  Lake  resion,  and  thence 
Boutihwestward  to  the  Galf  coast.  4th,  the  lowest  pressure  probably  continued  in 
Northeastern  New  York^  the  barometric  trough  extending  southwestward  along  the 
Appalachian  chain  to  Yirginia ;  a  severe  thunder-storm  occurred  in  Florida  from  5.40 
to  9.30  p.  m. — ^maximum  velocity  at  Punta  Bassa,  NW.  36.  At  7.35  a.  m.  of  the  5th 
the  lowest  pressure  was  recorded  at  Cape  May,  29.57,  or  0.46  inches  below  the  normal ; 
wind  S.  31  miles.  Northerly  winds  prevailed  from  Philadelphia  to  Washin^;ton,  and 
westerly  from  Lynchburg  to  Wilmington ;  a  severe  thunder-storm,  with  hail,  passed 
over  Wilmington  at  3  a.  m. ;  wind  NW.,  52  miles;  steamer  Northeast  blown  asnore  in 
Cape  Fear  iSver.  At  4.35  p.  m.  the  center  had  apparently  withdrawn  to  the  north- 
ward ;  Quebec,  29.48,  or  0.41  inches  below  normal,  wind  N.,  gale ;  heavy  rain-falls  were 
recorded  on  the  North  Carolina  and  New  Jersey  coasts,  in  the  Hudson  River  Yalley, 
and  over  Lake  Champlain,  and  a  severe  gale  prevailed  on  the  New  England  coast. 
At  11  p.  m.  the  center  had  passed  to  the  northeast;  Father  Point  barometer,  29.40,  or 
0.46  inches  below  normal,  wind  S.,  19.  Cautionary  signals  were  ordered,  at  midnight 
of  the  2d,  from  Sandy  Hook  to  Cape  May,  and,  on  the  morning  of  the  3d,  from  Cape 
Lookout  to  Wood's  HolL  At  4  p.  m.  and  midnight  of  the  3d  au  signals  were  ordered 
down,  but  were  again  hoisted,  on  the  morning  of  the  4th,  at  Cape  May  and  on  the 
coast  of  North  Carolina.  Morning  of  the  5th  signals  were  ordered  up  on  the  coast  of 
New  England,  from  New  York  to  Wood's  HoU.  The  following  maximum  velocities 
were  recordea:  3d,  Cape  May,  S.,  36,  and  Eittyhawk,  SW.,  32;  4th,  Kitty  hawk.  W., 
48,  and  Cape  May,  S.,  36;  5th,  Cape  Lookout,  SW.,  50;  Cape  Hatteras,  SW.,  and  Kit- 
tyhawk,  W.,  48,  and  Wood's  HoU,  S.,  45. 

No.  II. — During  the  Ist  a  low-pressure  area  existed  in  Manitoba.  2d,  a.  m.,  barom- 
eter at  Pembina  29.56,  or  0.39  inches  below  normal ;  during  the  day  and  night  it  was 
followed  by  high  NW.  winds  and  snow,  the  area  probably  joining  area  No.  I. 

No.  Ill  was  probably  a  depression  passing  northward  off  Nova  Scotia  and  Cape 
Breton. 

No.  IV. — ^During  the  early  morning  of  the  4th  the  pressure  fell  at  Duluth,  with  light 
rain,  and  a  small  area  of  low  barometer,  probably  formed  over  western  portion  of  Lake 
Superior,  which  moved  eastward  during  the  dav  over  Northern  Michigan.  Morning 
of  the  5th  it  was  north  of  Lake  Huron,  and  probablv  Joined  area  No.  I. 

No.  Y. — As  high-pressure  area  No.  I  moved  towards  the  Southwest  the  pressure  fell 
rapidly,  and,  during  the  5th,  an  extensive  area  of  low  pressure  appeared  in  the  North- 
west. At  4.35  and  11  p.  m.  the  minimum  pressure  was  recorded  at  Pembina  (29.44  or 
0.38,  and  29.42  or  0.44  below  normals,  respectively),  but  at  both  these  times  of  obser- 
vation the  low-pressure  area  appeared  to  extend  southwestward  to  Salt  Lake  City 
(29.55  or  0.31  inches,  and  29.61  or  0.25,  respectively).  Brisk  southwest  to  northwest 
winds,  with  partly  cloudy  weather,  prevailed  in  Nevada  and  Utah,  and,  with  rain,  in 
Idaho ;  rain  and  sleet  also  prevailed  in  Montana  and  Dakota.  6th,  the  low  area  moved 
southeastward,  and,  at  11  p.  m.,  was  central  from  Kansas  to  Iowa,  followed  by  high 
northerly  winds  in  Nebraska  and  heavy  rains  in  Wyoming  and  Colorado,  and  preceded 
in  the  Upper  Mississippi  Yalley  and  Lake  region  by  southerly  winds,  increasing  cloud- 


590  BEPORT  OF  THE  CHIEF   SIGNAL-OFFICER. 

ineas,  and  light  rains.  On  the  nieht  of  the  6th  a  subsidiary  center  foimed  in  the  Lake 
region,  and,  at  7.35  a.  m.  of  the  7tn,  was  central  in  Lower  Michigan;  it  will  be  treated 
as.area  No.  Y I.  During  the  7th  the  present  area  moved  eastwanl  to  Illinois,  preceded 
by  a  thnnder-storm  on  Lake  Michigan.  During  the  night  it  passed  eastward  to  North- 
em  Indiana,  with  severe  wind  and  rain-storms  m  its  SW.  qaadrant:  at  3  a.  m.,  8th,  a 
severe  wind  and  rain-storm  passed  over  Memphis,  and  heavy  rains  fell  in  the  valley  of 
the  Arkansas  River.  During  the  8th  it  passed  over  the  iJower  Lake  region,  aooom- 
panied  by  light  rains,  and,  on  the  9th,  disanpeared  to  the  northeastward.  Cautionaiy 
ffignals  were  ordered  np,  morning  of  the  9th,  along  the  New  Jersey  and  New  England 
coaste,  but  were  only  Justified  at  Eastport,  Me. — maximum  wind  E.  30  miles. 

No.  Vl. — ^This  area  probably  formed  during  the  night  of  the  6th,  in  Wisconsin,  sub- 
sidiary to  area  No.  V ;  7th,  was  central  in  uie  Lower  Lake  region,  accompanied  by 
numerous  thunder-storms  thence  to  the  Ohio  Valley,  and,  by  morning  of  the  dth^l^d 
disappeared.  Cautionary  signals  were  ordered  a.  m.  of  the  7th  on  Lakes  Huron,  £rie, 
and  Ontario.    Maximum  wind  velocity,  Cleveland,  SW.,  36  miles. 

No.  y  II  was  also  subsidiary  to  storm-area  No.  Y,  and  appeared  as  a  separate  depres- 
sion, on  the  morning  of  the  9th,  over  the  Middle  Atlantic  coast.  During  the  latt-er 
part  of  the  8th  heavy  thunder-storms  were  reported  in  Yirginia ;  at  Richmond  a  vio- 
lent storm  of  wind,  raiiu  and  hail  was  reported ;  9th,  4.35  p.  m.,  the  center  had  passed 
off  the  coast,  and  was  followed  by  brisk  northeast  to  northwest  winds  and  clearing 
weather;  10th,  moved  northeastward  to  Nova  Scotia,  accompanied  by  coast  rains; 
11th,  remained  over  the  Canadian  maritime  provinces,  and,  on  the  12th,  moved  east- 
ward, followed  bv  westerly  winds  and  clearing  weather. 

No.  YIII  probably  developed  during  the  11th  over  the  high  lands  of  Northwestern 
Texas  and  Western  Kansas;  at  11  p.  m.  high  northeast  win£  prevailed  in  latter  sec- 
tion, and  southeast  winds  and  cloudy  weather  thence  to  the  Lower  Mississippi  Valley 
and  East  Gulf  coast;  northeast  winds  and  ram  in  Kansas  and  Missouri.  15^h,  re- 
mained in  the  Southwest,  but  on  the  13th  moved  eastward  to  Alabama,  accompanied 
by  cloudy  weather  and  lif^ht  rains  from  the  Gulf  coast  to  the  Ohio  Valley.  At  7.35 
a.  m.,  14tn,  it  was  central  in  Georgia,  with  south  to  east  winds,  threatening  and  cloudy 
weather,  and  light  rains  thence  to  the  South  Atlantic  coast  and  Virania.  The  can- 
tionary  signals,  ordered  up  on  the  morning  of  the  12th,  in  advance  of  a  small  depres- 
sion, which  had  probably  developed  during  the  early  morning  in  the  interior  of  the 
South  Atlantic  States,  were  continued,  and  signals  were  also  ordered  up,  on  the  morn- 
ing of  the  14th,  at  Wilmington  and  SmithviUe.  At  4.35  p.  m.  it  was  central  in  South 
Carolina,  and  brisk  to  high  southeast  winds  prevaUed  along  the  coast  from  Cape  Look- 
out to  Cape  Henry ;  11  n.  m.  central  on  coast  of  North  Carolina,  SE.  to  NE.  ^les  and 
heavy  rains  prevailing  from  Hatteras  to  Henry ;  steamer  Resolute,  60  miles  off  Hatteras 
in  Gulf  stream,  reports  "regular  cyclone,"  and  steamer  Columbus,  60  miles  north  of 
Hatteras,  **  severe  easterly  gales  from  SE.  to  NE.  and  N.,  with  terrific  squalls  and  bad 
cross-seas.''  15th,  7.35  a.  m.,  center  had  passed  off  the  coast,  and  E.  to  NW.  high 
winds  and  gales  prevailed  on  the  New  Jersey  and  North  Carolina  coasts ;  nnusui^y 
high  tides  occurred,  and  Chesapeake  Bay  was  considered  too  rough  for  Baltimore 
steamers  to  leave;  ship  Eastern  Star,  latitude  30^  30'  N..  longitude  74^  W.,  reports 
"heavy  gale  backing  to  NE.,  and  blowing  hurricane  for  18  hours."  During  the  rest 
of  the  day  the  winds  along  the  coast  decreased,  with  clearing  weather,  and  the  stonn- 
oenter  moved  northeastward,  with  light  rains  along  the  New  England  and  Nova  Sco- 
tian  coast.  Cautionary  signals  were  ordered  up,  al^moon  of  the  14th,  from  Cape  May 
to  Sandy  Hook,  and,  morning  of  the  15th,  from  New  York  to  Eastport.  Maximum 
velocities — SmithviUe,  SE,,  31  miles;  Capes  Lookout  and  Henry,  NE.,  48;  Cape  Hat- 
teras; SE.,  and  Kittynawk,  N.,  56;  Atlantic  City,  NE.,  44;  Bamegat,  E.,  45;  Sandy 
Hook,  NE.,  36;  and  Thatcher's  Island,  NE.,  32.  In  rear  of  this  storm  the  temperature 
fell  quite  low,  and  severe  frosts  were  reported  on  the  morning  of  the  16th  in  Pennsyl- 
vania and  Yirginia. 

No.  IX. — During  the  15th  high  temperatures  were  recorded  in  Northwestern  Texas 
and  New  Mexico;  south  to  east  winds,  occasionally  high,  from  the  West  Gulf  coast  to 
Iowa,  and  northerly  winds  from  New  Mexico  to  Wyoming ;  heavy  rains  and  thunder- 
storms occurred  in  Southern  Texas,  Indian  Territory,  and  Nebraska.  At  4.35  p.  m.  the 
lowest  barometers  were  at  Dodge  City  (29.14,  or  0.18  inches  below  normal)  and  Fort 
Sill  (29.42,  or  0.24).  On  the  16th  heavy  snows  and  rains  were  reported  in  Utah  and 
Colorado,  and  at  11  p.  m.  the  lowest  barometers  were  at  Cheyenne  (29.64,  or  0.26  be- 
low normal)  and  Denver  (29.57,  or  0.36),  the  latter  being  the  lowest  pressure  recorded 
at  the  station  during  the  month.  A  southwest  gale  of  52  miles  prevailed  on  Pike'a 
Peak,  with  light  snow.  17th,  the  center  moved  slowly  eastward,  preceded  by  brisk 
to  high  southerly  winds  and  high  temperatures  in  Northern  Texas  and  Indian  Terri- 
tory (92^  at  Fort  Griffin  4.35  p.  m.),  and  followed  by  northerly  winds  and  low  temper- 
atures from  New  Mexico  to  Dakota  (35^  at  Santa  F^,  11  p.  m.,  with  snow).  18th, 
center  moved  northward  from  Kansas  and  Nebraska  to  Southern  Dakota;  a  terrific 
thunder-storm  passed  over  Leavenworth  during  the  early  morning ;  during  the  middle 
of  the  day  heavy  rains  fell  at  Corsicana,  Dodge  City,  and  Lexington,  and  during  the 
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evening  aevere  winda  and  rain-stormBj  as  follows :  Vicksburg,  7  p.  m..  terrific  rain  and 
wind  storm — maximum  velocity  55  miles,  rain-fall  2.14  inches;  Carolina  Landing  (50 
miles  north  of  Vicksburg),  destructive  tornado — buildings  destroyed ;  Little  Rock, 
heavy  and  destructive  storm;  Saint  Louis,  very  heavy  wind  and  rain-storm — much 
damage— maximum  velocity  at  1  p.  m.,  NW.,  60  miles;  Poseyville,  Ind.,  tornado.  On 
the  19th  heavy  rains  fell  at  New  Orleans,  Mobile,  and  Punta  Rassa,  viz,  3.54,  1.58, 
and  3,10  inches,  respectively;  at  Punta  Rassa  wind  NW.,  36,  veering  to  E.  32  miles, 
during  heavy  thunder-storm  from  7.25  p.  m.  to  midnieht.  19th,  center  moved  east- 
ward to  Southern  Minnesota,  and  the  area  of  cloud  ana  rain  extended  over  the  Lake 
region;  a  thunder-storm,  high  winds,  and  rough  seas  occurred  on  Lake  Michigan. 
20th,  center  passed  into  Ontario ;  a  severe  SW.  gale  prevailed  at  New  Corydon,  and  a 
terrinc  thunder-storm  at  Logansport  (1.30  a.  m),  Ind. ;  disastrous  hail  and  rain  storm 
at  Wheeling,  W.  Va.,  and  severe  thunaer-storms  at  Cleveland,  Rochester,  and  Toronto. 
Cautionary  signals  were  ordered  up  on  Lakes  Superior  and  Michigan  at  midnight  of 
the  17th;  Huron  and  Erie  during  the  18th:  and  on  Ontario  on  the  19th.  Maximum 
velocities— Duluth,  NE.,  42  miles:  Milwaukee,  E.,  36;  Port  Huron,  W.,  36;  Toledo. 
SW.,  48;  Sandusky,  W.  39;  Cleveland,  S.,  49;  and  Erie,  S.,  34.  21st,  center  moved 
into  the  Saint  Lawrence  Valley ;  between  2  and  3  a.  m.  heavy  thunder-storms  were 
reported  at  Baltimore  and  Newark,  and  a  subsidiary  area.  No.  X,  formed  during  the 
day  in  Virginia.  During  the  22d  the  present  area  passed  southeastward  to  the  At- 
lantic, and  rains  continued  for  several  days  in  the  Canadian  maritime  p^vinces,  which 
were  especially  heavy  in  Nova  Scotia  during  the  22d  and  23d.  Cautionaiy  signals  were 
ordered  on  the  19th  frvm  Capo  Lookout  to  Sandy  Hook,  and  on  the  20th  fr'om  New 
York  to  Eastport.  Maximum  velocities — Sandy  Hook,  SE.,  34;  New  London,  SE.,  36. 
On  the  22d,  as  the  storm-center  passed  southeastward  from  the  Saint  Lawrence  Valley 
to  the  Atlantic,  a  velocity  of  81  miles  per  hour  was  recorded  on  the  summit  of  Mount 
Washington.  - 

No.  X  probably  formed  during  the  latter  part  of  the  20th  in  West  Virginia,  passed 
southeastward  during  the  21st  over  Virginia,  and  thence  off  the  coast  of  North 
Carolina. 

No.  XI. — This  area  was  first  noticed  in  California  and  Nevada  on  the  19th,  where  it 
was  accompanied  by  rain,  and,  in  the  mountains,  snow :  lowest  pressure  at  San  Fran- 
cisco, 4.35  p.  m. ;  20th,  29.68.  or  0.30  below  normal.  20th,  rain  extended  to  Idaho, 
Utah,  and  Colorado.  21st,  4.35  p.  m.,  lowest  pressure  at  Portland,  Oreg.,  29.79,  or 
0.28  below  normal. 

No.  XII. — During  the  2l8t,  while  high-pressure  area  No.  X  was  central  over  the  Upper 
Lakes,  easterly  winds  and  increasing  cloudiness  prevailed  frt)m  Texas  to  the  Northwest : 
heavy  rains  and  SE.  gales  prevailed  in  Wyoming,  Colorado,  and  Western  Kansas,  ana 
a  severe  E.  thunder-storm,  followed  by  noods,  in  Northern  Texas.  22d,  the  lowest 
pressure  was  probably  north  of  Montana  and  Dakota,  but  the  barometric  trough  ex- 
tended southward  to  Texas,  with  southerly  winds ;  northwesterly  winds  prevaihng  at 
the  Rocky  Mountain  stations.  At  Fort  Fetterman  a  high  W.  wind  prevailed  all  oay, 
with  light  rain ;  in  El  Paso  and  Douglas  Counties,  Colorado,  a  terrific  rain-storm,  flood- 
ing all  streams,  and  carrying  away  railroad  bridges,  &c. ;  on  Pike's  Peak  a  SW.  gale 
all  day — ^maximum  velocity  84  miles.  23d,  lowest  pressure  probably  in  Manitoba 
(Pembina,  7.35  a.  m.,  29.48,  or  0.42  below  normal) :  cloud  and  rain  extended  over  Lake 
region  and  Ohio  Valley;  very  destructive  tomsraoes  occurred  from  3.30  to  6  p.  m.  at 
places  in  Southern  Wisconsin  and  Northern  Illinois  (which  will  be  more  fully  noticed 
under  the  head  of  **  Tornadoes''},  and  thunder-storms  were  general  in  the  Upper  Lake 
region.  Cautionary  signals  were  ordered  up  on  Lake  Superior  and  the  western  shore 
ofXake  Michigan,  on  the  evening  and  midnight  of  the  22cL  and  for  eastern  shore  of 
Lake  Michigan  and  Lakes  Huron  and  Erie  on  the  23d.  Maximum  velocities :  Mar- 
quette, SE.,  30  miles :  Milwaukee,  SW.,  48,  and  Alpena,  W.,  28.  24th  to  27th,  center 
moved  eastward  to  tne  Gulf  of  St.  Lawrence,  probably  about  as  shown  on  the  chart 
of  storm-tracks ;  severe  thunder-storms  were  reported  on  the  25th  in  North  Carolina, 
where  heavy  hail  did  considerable  damage  to  crops,  and  in  New  Hampshire ;  26th,  se- 
vere thunder-storm  near  Providence,  R.  I.,  and  hail-storm  at  Cooperstown,  N.  Y.  On 
the  summit  of  Mount  Washington,  a  severe  thunder-storm  with  hail  occurred,  during 
which  the  wires  were  so  powerfully  affected  that  it  was  necessary  to  withdraw  the 
switch  cut-out;  27th,  hurricane  from  NW.,  102  miles  per  hour. 

No.  XIII. — Rrobabiy  developed  in  Nevaaa^  Utah,  and  Southern  Idaho  on  the  27th, 
while  high-pressure  area  No.  V I  was  in  Manitoba.  Duringthe  latter  part  of  the  26th 
the  pressure  fell  from  California  to  Utah,  and  at  11  p.  m.,  27th,  the  lowest  barometer 
was  at  Salt  Lake  City  (29.47,  or  0.39  below  normal) ;  cloudy  and  threatening^  weather 
and  li^ht  rains  extended  thence  to  Dakota,  Nebraska,  and  Kansas,  with  high  south 
winds  in  two  latter.  28th,  4.35  p.  m..  Salt  Lake  City,  barometer  29.50,  or  0.36  below 
normal,  with  brisk  to  high  southeast  to  southwest  winds  in  Nevada  and  Utah.  From 
11  p.  m.,  of  the  28th,  to  11  p.  m.,  29th,  the  barometers  were  lowest  at  Cheyenne  and 
Denver  (ranging  from  0.08  to  0.19  below  normal),  and,  during  the  afternoon  of  the 
29th,  the  observer  on  the  summit  of  Pike's  Peak  reported  a  southwest  gale  of  80  miles 
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per  hour,  ''blowing  towards  a  heavy  local  storm  over  the  plains  aboat  20  miles  to  the 
northeast."  During  the  afternoon  of  the  30th  the  center  probably  moved  southeast- 
ward to  Western  I&nsas.  A  very  severe  hail-storm  occurred  during  the  afternoon  at 
North  Platte ;  the  observer  states  ''hail  fell  as' large  as  hens'  eggs,  some  masses  of  ice 
weighed  Impounds,  breaking  alljglass  on  W.,  NW.,  andN.  exposures  and  cutting  holes 
in  tin  roofs ;  temperature  feii  21^ in  10  minutes;  storm  extended  15  miles  in  length 
and  5  in  width/  4.35  p.  m.  temperature  at  K^orth  Platte,  62^,  wind  N.,  24  miles; 
Dodge  City,  92^,  wind  Sw.,  20.  During  the  Slst,  the  lowest  pressure  remained  almoii 
stationary,  but  severe  local  storms  occurred  in  Missouri  and  Illinois ;  SpringfieldL  Mo., 
5.15  p.  m.,  heavy  wind  and  rain  storm — total  rain-fall  3.25  inches,  maximutn  velocity 
of  wind  60  miles,  veering  to  N,  with  halL  Gardner,  HI.,  tornado,  destroying  build- 
ings. Davenport,  Iowa,  severe  thunder-storm,  wind  S£.,  48  miles,  blowing  down  ^lees 
&c. ;  "during  the  severe  wind  several  whirlwinds  formed  alon^  the  river,  which 
gathered  up  the  water  and  whirled  it  upward  ten  to  twenty  feet  in  spiral  oolumns." 
No.  XIY. — During  the  earl^  morning  of  the  29th,  a  severe  thunder-storm  prevailed 
in  Southern  Iowa,  accompanied  by  very  heavy  rains;  six  inches  fell  at  Glen  wood, 
HiUs  County,  causing  heavy  floods,  and,  during  the  day  the  barometric  trough 
extended  eastward  from  area  No.  XIII  throughout  the  Ohio  Valley,  in  which  region  a 
distinct  area  of  low  pressure  formed  by  morning  of  the  30th.  Tms  area  passea  ov^ 
the  Middle  Atlantic  States  during  the  latter  part  of  the  day,  accompanied  by  heavy 
thunder-storms. 

INTERKAtlOXAL  METEOROLOGY. 

AprU  10,  latitude  27°  SO'  S.,  105°  48'  W.,  violent  hurricane.  11th,  Bark  LiUy  Grace, 
from  Pabellon  de  Pica  for  New  York,  reports :  '*  Experienced  terrible  hurricane  during 
niflfht,  in  latitude  36°  S..  put  into  Valparaiso,  April  24.  21st,  26°  N.^56<^  W.,  heavy 
gale;  43^  N..  44^  W.,  nurricane,  sea  mountain  high;  38^  K,  60^  W.,  heavy seasi 
30th,  51^  02'  N.,  25°  02'  W.,  fresh  northeast  to  northwest  winds  and  saualls. 

May  1.  first  arrival  of  season  at  Hali£ebx,  N.  S.,  from  Magdalen  Islands,  reported 
nnusually  mild  winter,  little  snow,  and  islands  clear  of  ice  until  February ;  48°  26'  N., 
31°  40^  W.,  strong  NW.  breease,  squalls ;  47°  01'  N,,  ZAP  38'  W.,  heavy  NW.  rain-squalls ; 
60O  38'  N.,  33°  0^  W.,  fresh  NW.  gale,  haid  squalls  and  heavy  sea.  2d,  46^  28'  N., 
38°  16'  W.,  fresh  NW.  breeze  and  squalls ;  50°  28'  N.,  38°  06'  W.,  strong  NNW.  gale, 
heavy  sea.  3d,  44°  36'  N.,  44°  52'  W.,  fresh  SSW.  gale :  43°  56'  N.,  46°  41'  W.,  stonny, 
wind  SW.,  much  water  on  deck.  4th,  45^  46'  N,,  4^  lO'W.,  strong  W^ale ;  49°  26'  N., 
290  37/  w.,  wind  WSW.,  stormy,  rain,  andhigh  sea ;  42°  58'Ny  49^20'  W.,  strong  WNW. 
and  NNW.  gale,  high  confrised  sea;  43^  04'  N.,  50°  50'  W.,  westerly  storm,  much 
water  on  deck;  49^  38'  N.,  29°  40'  W.,  WSW.  gale,  high  sea;  47°  58'  N.,  31°  26'  W., 
SW.  gale,  high  sea ;  50°  24' N.,  19°  29'  W.,  W.  gale,  ram,  high  sea ;  51°  11'  N.,  29^  09' 
W.  (7.35  a.  m.,  Washington  mean  time),  barometer  29.18,  S.  5°  W.  gale  and  high  sea. 
5th,  480  06'  N.,  35°  16'  W,  SW.  to  N..  stormy,  much  rain,  and  cross-sea.  6th.  495^31'  N., 
27°  56'  W.,  strong  N.  to  W.  gale  and  heavy  sea ;  48<^  36'  N.,  30°  27'  W.  hardNW.  gale 
and  heavy  sea;  51o  06'  N.,  1#>  38' W.,  high  NW.  sea;  54°  30'  N.,  15P  38'  W.  (7.35  a.  m., 
Washington  mean  time),  barometer  29.15,  S.  68^  £.  gale  with  incessant  rain.  7th,  47^ 
58'  N.,  350  18'  W.,  hard  northerly  gale  and  squalls;  49°  12'  N..  19°  43'  W.,  WNW. 
stormy,  heavy  sea ;  50°  50'  N.,  23°  12'  W.,  high  NW,  sea ;  54°  50' N.,  20°  59'  W.,  strong, 
SE.  gale  and  heavy  rain.  9th,  47°  11'  N.,  35°  39'  W.,  high  seas;  49©  54'  N.,  39^  06^ 
W.,  fresh  NE.  to  N.  gale,  high  N.  sea.  10th,  45°  37'  N.,  43^  25'  W.,  high  seas ;  48°  14' 
N.,  46°  29'  W.,  dense  fog,  high  sea  swell.  11th,  37°  N.,  69°  W.,  "tornado"  ftt>mNW. ; 
46*  10'  N.,  53^  15'  W..  dense  fog  and  heavy  rain.  12th,  43°  37'  N.,  58^  52*  W.,  dense 
fog ;  490  42'  N.,  100  1&  W.,  and  49°  48-'  N.,  8^  45'  W,  high  seas.  13^  4P  13'  N.,  62^ 
5r  W.,  WNW.,  stormy;  45°  03'  N.,  39^  58'  W.,  WNW.  strong  wind  and  high  sea;  5P 
05'  N.,  16o*^'  W.,  SW.  stormy,  rain  and  high  cross-sea.  14th,  45°  55'  N..  44°  08'  W., 
NW.  squally,  high  sea;  49°  55'  N.,  24°  47'  W.,  WNW.  rainnsqualls ;  ^  58'  N.,  23P  04' 
W.,  very  heavy  sea.  15th,  43°  58'  N.,  46°  OO'  W.,  high  confused  sea ;  48°  00^  N.,  32° 
30'  W.,  high  swell ;  48°  07'  N»  30°  58^ W.,  NW.  stormy;  49°  57'  N.,  5°  00'  W.,  heavy 
rain  and  sea;  Saint  George's  Channel (7.35  a.  m.,  Washington  mean  time),  barometer 
29.20,  S.  590  W.  gale.  16th,  51°  22'  N.,  13°  43'  W.,  squaUy ;  49°  39'  N.,  11°  50'  W., 
heavy  sea  and  rain-showers:  51*^  29'  N.,  11<^  51'  W.  (7.35  a.  m.,  Washington  mean 
time),  barometer  29.20,  S.  27^  W.  gale,  increasing  to  whole  gale  and  storm,  with  high 
sea-swelis.  16th  and  17th,  38°  N.,  68°  30'  W..  severe  hurricane:  49°  25' N.,  18°  13' 
W.,  strong  SW.  gales,  heavy  sea,  and  rain ;  49°  37'  N.,  7°  11'  W.,  high  w.  sea ; 
schooner  Belle  (from  Mobile,  May  4th,  for  Havana),  dismasted  in  squau  on  17th,  aban- 
doned on  the  18th,  60  miles  SSE.  of  Key  West ;  18th,  51°  26'  N,,  15°  08'  W.,  high  sea ; 
48°  47'  N.,  250  05'  W.,\iigh  sea,  heavy  rain-showers ;  51^  35'  N.,  25©  16'  W.  (7.35  a.  m., 
Washington  mean  time),  barometer  29.49,  N.,  25°  W.  gale:  49«  37'  N.  12°  15'  W., 
SW.  to  W.  strong  gale,  heavy  swell,  and  high  sea.    19th,  41<5  38'  N.,  62°  01'  W.,  NE. 
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17'  W.,  froflh  N.  gale  and  high  sea;  55°  50'  N.,  16°  35'  W.,  N.  squalls.  25th,  50o  00' 
N.,  20^  45'  W.,  NW.  by  W.  squalls. 

/(DC  at  sea, — March  14th,  40^  N.,  56°  W.,  steamship  Borussia  passed  large  quantity 
of  ice.  15th,  44^  30'  N.,  52°  25'  W.,  steaniship  Femwood  saw  large  iceberg  aud  got 
fast  in  a  field  of  drift  ice;  steered  SE.  for  5  hours  to  ^et  free,  and  during  the  night 
passed  10  large  icebergs,  some  of  which  were  100  feet  high ;  not  entirely  free  until  she 
reached  47°  22'  N.,  47°  20'  W. 

April  5,  Heath  Point,  Anticosti  Island,  schooner  Mayflower  caught  in  ice  and 
abandoned ;  during  night  ice  moved  and  vessel  disappeared. 

May  1,  43°  N.,  54°  W.,  iceberg  60  feet  high.  4th,  vessels  at  Canso  reported  obliged 
to  abandon  voyage  to  Magdalen  Islands  owing  to  ice ;  large  number  of  vessels  ice- 
bound neal"  Eastport,  P.  E.  Islands.  Bark  Presto  grounded  on  Chatham,  N.  B.,  bar. 
May  8  ;  at  night  the  ice  came  down  on  her  and  crowded  her  up.  10th,  42°  49'  N.,  50° 
W.,  5.30  a.  m.,  small  iceberg  2  miles  distant. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  chart  No.  II  show  the  general  distribution  of  the  tempera- 
ture of  tlie  air  for  mouth.  By  reference  to  the  table  in  the  left-hand  corner  of  the  same 
chart,  it  will  be  seen  that  the  temperature  over  the  entire  country  has  varied  but  little 
from  the  nonnal  for  the  month. 

Minimum  and  maximum  temperatures  respectively. — Maine:  At  Gardiner  31°  and 
72°;  Cr»mi8h,  40°,  84° ;  New  Hampshire:  Mount  Washington,  13°,  58° ;  Dunbarton, 
26°,  84°.  Vermont:  Burliugton,  37°,  80°;  Woodstock,  32°,  86°.  Massachusetts: 
Springfield,  :57°,  81° ;  Billerica,42°,  90°.  Rhode  Island:  Newport,  40°,  73° ;  Connecti- 
cut: New  Haven,  36°,  80°;  Colebrook,  38°,  83°.  New  York:  Waterburg,  32°,  84°; 
Wappingor's  Falls,  36°,  86^,  New  Jersey :  South  Orange,  36°,  84°  ;  Vineland,  43°,  86°. 
Pennsylvania :  Tioga,  28°,  82° ;  Philadelphia,  43°,  8»°.  Delaware :  Dover,  34°,  84°. 
Maryland:  Woodstock,  3*2°,  83°;  Owing's  Mills,  37°,  80°.  District  of  Columbia: 
Washington,  39°,  87°.  Virginia:  Snowville,  32°,  88°;  Dover  Mines,  39°,  92°.  West 
Virginia  :  Helvetia,  34<?,  82°.  North  Carolina :  Franklin,  39°,  83° ;  Goldsboro',  47°,  93°. 
South  Carolina:  Aiken, 50°, 94° ;  Spartanburg,  51°,  92°.  Georgia:  Gainesville,  50°, 
D3°;  Forsyth,  58°,  94°.  Florida:  Daytoiia, .')8°, 93° ;  Houston,  66°,  100<-.  Alabama: 
Montgomery, 52°, 94° ;  Mobile,  55°,  98°.  Mississippi:  Brookhaven,  52°,  92°;  Fayette, 
6-2°,  88°.  Louisiana :  Point  Pleasant,  55°,  88° ;  Algiers,  58°,  86°.  Texas :  Clarksville, 
51°,  91°;  Ferrill,62°,98°.  Ohio:  Hillsboro',  41°,  79° ;  College  Hill,  44°,  8:R  Kentucky: 
Danville,  42°,  81° ;  Bowluig  (Jreen,  46°,  89°.  Tennessee :  McMinnville,  47°,  8r^  ;  Aus- 
tin, 42°,  91°.  Arkansas:  Mount  Ida,  48°  88° ;  Judsonia,  50°,  90°.  Michigan :  Detroit, 
:S0°,  79°;  Litchfield,  45°,  74°.  Indiana:  New  Harmtmy,  40°,  84°;  Laconia,  45°,  88°. 
Illinois:  Louisville,  37°,  87°;  Como,  35°,  8:5°.  Missouri:  Wet  Glaze,  30°,  87°;  Saint 
Louis,  29°,  97°.  Kansas:  Manhattan,  33°,  85°;  Independence,  48°,  90°.  Wisconsin:: 
Keillsville,  22°,  66°;  Beloit,  34°,  80°.  Iowa:  Ames,  38°,  71°;  Logan,  32°,  8H^.  Ne- 
1  >ra.Hka :  Clear  Creek,  36°,  8:i°  ;  Norfolk,  40°,  80°.  Minnesota :  Breckenridge,  29°,  78° ;. 
Saint  Anthony,  :?7°,  80°.  Dakota :  Olivet,  28°,  84°.  Colorado :  Denver,  32°,  87° ;  Fort 
l.yon,  33°,  91°.  Wyoming :  Fort  Sanders,  10°,  71° ;  Cheyenne,  28°,  76°.  Utah  :  Salt 
Lake  City,  34°,  83^.  Nevada:  Winnemucca,  28°,  83°.  California:  Los  Angeles,  47°, 
8J°  ;  San  Francisco,  48°,  78°  ;  Visalia,  45°,  97°.    Arizona:  Yuma,  52°,  105°. 

Ranges  of-  temperature. — The  monthly  ranges  will  appear  from  examination  of  the 
minima  and  maxima  temperatures  jnst  given. 

Greatest  daily  ranqes  vary  in  New  England  from  22°,  least  on  Mount  Wfushington,. 
to  32°  at  Boston;  Middle  Atlantic  States,  19°  at  Cape  May  to  34°  at  Fort  Whipple,. 
Ta. ;  South  Atlantic  States,  17°  at  Cape  Hatteras to 31°  at  Augusta;  East  Gulf  States,. 
22°  at  Key  West  to  29°  at  Saint  Mark's;  West  Gulf  Stat«'S,  18°  at  Galveston  to- 
29°  at  Shreveport ;  Ohio  Valley  and  Tennessee,  22°  at  Cairo  to  .34°  at  Knoxvillo ; 
Ijower  Lake  region,  22°  at  Oswego  to  27°  at  Detroit,  Erie,  and  Rochester;  Upper 
Lake  region,  20-  at  Chicago  and  Grand  Haven  to  36°  at  Marquette;  Upi)eT  Mississippi 
Valley,  2(j^  at  Dubuque  to  *.^°  at  Saint  Paul ;  Lower  Missouri  Valley,  31°  at  Onuiha  to- 
:59°  at  Yankton ;  Minnesota  and  Dakota,  34°  at  Bismarck  to  43°  at  Pembina ;  Colo- 
rado, 27°  on  Pike's  Peak  to  42°  at  Denver;  Utah  and  Nevada,  30°  at  Salt  Lake  City 
to  42°  at  Winnemucca;  California,  26°  at  San  Francisco  to  40°  at  Red  Bluff. 

Frost  occurred  as  follows:  Maiue,  14th  to  lOth  (17th,  injured  vegetation).  New 
Hampshire,  7th,  13th,  15th,  17th;  on  Mount  Washington,  5th  to  18th,  20th  to  30tli. 
A^'ermont,  7th  to  9th,  14th,  15th,  17th,  18th,  24th.  Massachusetts.  7th  (ISth,  injured' 
vegetation),  17th.  Connecticut,  11th  to  14th.  New  York,  6th,  7th  (13th  to  17th,  in- 
lured  vegetation),  18th,  23d.  New  Jersey,  11th  (13th,  14th,  injured  vegetation),  16th. 
Pennsylvania,  10th,  11th,  12th  (13th,  14th,  16th,  injui-ed  vegetation),  23d,  29tb,  3l8t. 
Delaware  (16th,  injured  vegetation),  23d.  Maryland,  4th  (13th,  injured  vegetation),. 
15th  and  2:M.  Virginia,  6th,  11th  (13th,  16th,  injured  vegetation).  N#rth  Carolina, 
5th,  6th,  10th,  11th  (16th,  injured  vegetation).  Kentucky,  10th,  11th,  13th,  15th. 
Ohio,  5th,  6th,  8:h  to  12th  (13th,  16th,  injured  vegetation).    Indiana,  6th,  11th,  12th 
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per  hour,  "blowing  towards  a  heavy  local  stonn  over  the  plajTy  ^th  12th  IStL 
northeast."  During  the  aftemooD  of  the  30th  the  center  pw^/  ^^^  *Wiscousm 
ward  to  Western  Kansas.  A  very  severe  hail-storm  occnrre'*  -'  ^^  10th  to  13th'. 
North  Platte;  the  observer  states  "hail  fell  as  large  as  he*  *"  J7th.*  Missouri  3d 
weighed  Impounds,  breaking  all  glass  on  W.,  NW.,  andK  /  Nebraska    3d  *  4th 

intinroo&;  temperature  fi^l  21°  in  10  minutes:  stonr      '       ^  to  29th.    Wvoming 
and  5  in  width."    4-35  p.  m.  temperature  at  North  j^.^  3^^  4^],  igijjj 

Dodge  City  920,  wind  8W.,  20.    During  the  3l8t,  t?       .'        ,  9th,  imcli,  mh  finch; 
stationary,  but  severe  local  storms  occurred  m  Mif  j  12tli  •  Iowa  4th  11th  t4) 

5.15  p.  m.,  lieavy  wind  and  rain  8torm--tot4il  ra-'  i5th ;  Indiana'  12th ;  Ohio, 

of  wind  60  miles,  veering  to  N,  with  haiL    G  ^  .  Virginia,  IGth ;  New  Jer- 

ings.    Davenport,  Iowa,  severe  thunder-stonr  ^^^^  jg^g  ^^  ^q^^    Maoachn- 

&c. ;    "dunne  the  severe  wind  several  w  ^^  13^]^^  ' 

gathered  up  the  water  and  whirled  it  upw  '    ' 

No.  XIV. — ^During  the  earl^  morning '' 
in  Southern  Iowa,  accompanied  by  v 

Mills  County,  causing  heavy  floods  •    /     j        ^J.  j*  x  ^     ^i.  ^i.  • 

extended  eastward  from  area  No.  X  ,/*'^  (*\"^  melted  snow)  for  the  moiith  » 

distinct  area  of  low  pressure  fonr  ^ ^^^  *?*i  ^}^  Carson,  Colo,  (sunset  stations), 

the  Middle  Atlantic  States  dur  lospectively  ;  but  these  tignres  are  ptobahly  m- 

thunder-storms.  "  ^     h)wer  left-hand  corner  of  the  same  chart  it 

P        ,  th(^  month  has  been  considerably  above  the  norraal 
JiH  Valley,  Eastern  Gulf  and  Middle  Atlantic  States, 

April  10,  latitudeSSToy     J>  ^^  ?"f ^"S*^ 


Mi.^1  firfltk-  '/'f&inch('8;  Mount  Solon,  Va.  (4th,  5th),  2. 10  inches.  8th, Point 
nnusuaUv mUa  f^'y^-  1^^^'  Rrackettville (10th,  11th),  3.59 inches.  12th,  Lawrence, 
310  ify  W  s^  '/Vj'Ji')  inches;  Wet  Glaze,  Mo.,  2.00  inches ;  AuHtin,  Tex.,  2.80  inches; 
50°38'N*V  - '/'>V,/if»s;  FrtMlericksburg,  3.00  inches.  14th,  Fort  Monroe,  Va.,  2.02 
38°  16'  w'  *'  ''■■'^^  &''  ''^'^^  inches ;  Cape  Henry,  2.27  inches.  15th,  Accotink,  Va.  (14th, 
heavy  8^ 
wind  F 
29°  3r 
and        „  ,,   „_ 

wp     >j;i^r^5o 


Wood's  Holl 
Newport.,  3.?H) 

r  ,„.^,w^. .-  X 7--W,  ,  __^_--_,  , he«;  Lebanon, 

//»'■' I  44  inches  (in  45  minutes);  Springlield,  Mo.,  3.25  inches. 

^^rZf'genf  monthly  rain-falh, — At  Glenwood,  Iowa,  12.00  inches ;' Springfield,  Mo.,  11.75 

.  /jiea;  near  Inde])endence,  K»ns.,  10.06  inches;  Clarksville,  Tex.,  10.25  inches;  Jud- 

ijijift,  Ark.,  9.85  inches;  Wet  Glaze,  Mo.,  9.50  inches;  Lebanon,  Mo.,  9.39  inches; 

^ount  Wtishington,  9.28  inches ;  Algiers,  La.,  8.90 inches ;  Henrietta,  Tex.,  8.33  inches; 

peadwood,  Dak.,  7.80  inches;  FayetteviUe,  N.  C,  7.60  inches,  and  Goldsborough,  N. 

C^  7.50  inches. 

Smallest  monthly  rain-falla. — At  Florence,  Tncson,  Camp  Grant,  and  Tuma,  in  Arizo- 
na, and  Monterey  and  Santa  Barbara,  Cal.,  none;  Visalia,  Cal.,  0.08  inch;  San  Fran- 
cisco, 0.16  inch;  Concho,  Tex.,  and  SaA^-ramento,  Cal.,  0.17  inch;  Bnrkes,  Ariz., 0.*21 
inch;  Coutoocookviile,  N.  H.,  0.30  inch;  Prescott,  Ariz.,  0.33  inch;  Umatilla,  Oreg., 
0.35  inch;  and  Campo,  Cal.,  0.41  inch. 

Floods. — 8th,  at  Riley,  111.,  heavy  rains,  fields  badly  flooded,  crops  injured.  Tith, 
Castro ville,  Tex.,  heavy  rain-stonn,  streams  swollen,  damaging  crops  and  fencea.  19th, 
New  Orleans,  heavy  rains,  streets  flooded  two  feet  deep ;  Cherry  Creek,  Colo.,  heaviest 
flood  since  1864,  caused  by  heavy  rains  on  the  divide  at  head  of  creek  52  miles  south 
of  Denver ;  all  bridges  (seven  in  number)  were  swept  away,  lower  part  of  Denver 
flooded,  raili'oads  damaged,  and  croj)s  and  fences  washed  away.  2l8t.,  Denison,  Tex., 
trains  delayed  by  heavy  rains  for  the  past  three  days;  track  flooded  and  bridges 
washed  away.  22d,  Deadwood,  Dak.,  freshets,  four  houses  washed  away  near  the 
placer  mines.'  The  Missouri  River  at  Omaha,  on  the  2.5th,  overflowed  its  banks.  26th, 
portion  of  BurUngton  and  Missouri  Railroad  track  partly  covered.  27th  to  29th,  flats 
covered  in  all  (lirections ;  railroad  tracks  along  river  submerged;  Omaha  Smelting  and 
Refining  Works  in  positive  danger.    29th,  in  Southwestern  Iowa,  severe  thunder- 
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^  excessive  rain,  causing  the  Nishnabatony  River  to  overflow  its  hanks ; 

>.  't  impassable;  the  Missouri  River  in  this  section  arose  above  its  banks, 

v^  -^s  on  the  bottom  lands.    29th,  De  Soto,  Nebr.,  heavy  rains,  bridges 

<^ 
^  *^on,  Fla.,  month  very  di^',  impeding  the  growth  of  vegetation. 

^^  Atlantic  City,  N.  J.,  severe  NE  gale;  high  tide  sweeping  railroad 

.^       'v*  in,  unusually  high  tides ;  Cape  Lookout,  very  high  tide.    30th, 

"[.         ^  Mdes,  injured  jetties. 

"^'        ^^  ^^ »  ^»  Wyoming  Territory,  Ohio ;  4th,  Ohio ;  5thj  Ohio, 

''        ./.        s^  **h,  North  Carolina ;  7th,  Kansas,  Nebraska,  Indian  Terri 

's  Iowa ;  8th,  Wyoming  Territory,  Texas,  Illinois,  Lou- 

*n,  Pennsylvania;  lOfli,  Colorado,  Wyoming  Territory, 

^^^  tiana,  Pennsylvania;  11th,  Colorado,  West  Vir^nia, 

'  .•'•  ode  Island,  Connecticut,  Wyoming  Territory,  Illinois, 

,  Pennsylvania,  Vermont ;   12th,  Indiana,  Nebraska,  New 

^  oth,  Massachusetts,  Maine,  New  York,  Vermont ;  15th,  Colo- 

^  i7th,  Colorado,  Missouri,  Nebraska;    18th,  Colorado,  Texas, 

.vrkansas,  Kansas,  New  Jersey:   19th,  Kansas  Iowa,  Michigan, 

.18,  Kentucky,  Wisconsin;  20th,  West  Virginia,  New  York,  Pennsyl- 

irginia,  Wyoming  Territory,  New  Jersey,  Pennsylvania ;  22d,  Nebraska ; 

ota,  Indian  Territory,  Illinois,  Iowa,  Kansas ;  24th,  Virginia,  Wisconsin ; 

.  Mexico,  Iowa,  Kentucky,  Maine,  Vermont;  26th,  Texas,  New  Hampshire, 

,  New  York,  Vermont;  27th,  Maine,  Vermont;  28th,  Kansas,  Iowa,  Massacbu- 

^,  Nebraska ;  29th,  Kansas ;  30th,  Nebraska,  Iowa,  Maryland ;  31st,  Florida,  Iowa, 

i.issouri. 

JUainy  days. — The  number  of  days  on  which  rain  or  snow  has  fallen  varies  as  fol- 
lows: New  England,  6  to  21;  Middle  Atlantic  States,  12  to  17;  South  Atlantic  States, 
5  to  13;  Gulf  States,  5  to  11 ;  Ohio  Valley  and  Tennessee,  12  to  18;  Lower  Lake  re- 
gion, 11  to  19;  Upper  Lake  region,  10  to  18;  Upper  Mississippi  Valley,  11  to  21; 
Lower  Missouri  Valley,  11  to  15:  Northwest,  10  to  19;  Western  Plains,  8  to  15;  Rocky 
Mountains,  6  to  23,  and  Pacific  Coast,  3  to  11. 

Cloudy  days, — For  New  England  the  number  varies  from  6  to  21 ;  Middle  Atlantic 
States,  5  to  14;  South  Atlantic  States,  2  to  9;  Gulf  States,  4  to  13;  Ohio  Valley  and 
Tennessee,  3  to  11 ;  Lower  Lake  region,  7  to  13 ;  Upper  Lake  region,  7,  to  12 ;  Upper 
Mississippi  Valley,  7  to  17 ;  Lower  Missouri  Valley,  14  to  16 ;  Northwest,  10  to  21 ; 
Western  Plains,  13  to  18 ;  Rocky  Mountains,  2  to  8,  and  Pacific  Coast,  3  to  17. 

/Snotrfell  as  follows:  New  Hampshire,  12th,  13th;  Vermont,  12th,  14th;  Massachu- 
setts, 11th,  13th,  14th;  Connecticut,  15th;  New  York,  12th;  New  Jersey,  11th;  Penn- 
svlvania,  11th;  Ohio,  10th;  Michigan.  4th,  10th  to  12th,  14th,  15th;  Wisconsin,  4th, 
11th;  Minnesota,  3d,  10th;  Iowa,  3d,  llth,  12th;  Nebraska,  11th,  12th,  17th;  Dakota, 
2d,  3d,  llth,  12th ;  Wvoraing,  2d,  6th,  to  8th,  16th  to  19th  ;  and  in  Colorado,  on  Pike's 
Peak,  1st  to  3d,  6th,  7th,  12th,  14th,  15th,  18th  to  2l8t,  24th,  25th ;  snow  on  summit, 
at  end  of  month,  30  inches,  and  in  gulches  60  feet  deep ;  New  Mexico,  17th ;  Utah,  16th, 
17th  ;  Nevada,  12th  to  14th,  20th,  2l8t,  22d,  28th,  31st. 

RELATIVE  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  as  follows:  New 
England,  59  to  78 ;  Middle  Atlantic  States,  60  to  77 ;  South  Atlantic  Stat<\s,  59  to  80  ; 
East  Gulc  States,  67  to  75;  West  Gulf  States,  61  to  77 ;  Lower  Lake  region,  61  to  71: 

1  TnttAr  \ ,a\[f\  rAirthn    i\A  f/^  7f«  ?    OViin  Vallnv  o.nrl  TATinAOflnn    f>A   fn  R7  •    TTT\i\<if  '\Miao\aa\t^'rd 


to  50 ;  California,  48  to  75.     High  stations  report  the  following :  Mount  Washington, 
91 ;  Pike's  Peak,  63 ;  Cheyenne,  58 ;  Denver,  47 ;  Santa  F^,  24. 


WINDS. 


The  prevailing  winds  at  Signal-Service  stations  are  shown  by  arrows,  flying  with 
the  wind  on  Chart  No.  II.  East  of  the  Mississippi  the  prevailing  direction  is  west- 
erly ;  in  the  Soutliw^est,  southerly  ;  and  in  the  Northwest,  northw^esterly.  The  maxi- 
mum velocities  have  already  appeared  under  the  description  of  storm-areas. 


Breckenridge,  10,134;  Do<lge  City,  10,064;  Sandusky,  9,839 ;  Sandy  Hook,  9,764;  De- 
catur, 9,742,  and  Cape  Hatteras,  9,741.  The  total  movement  is  not  recorded  on  Mount 
Washington,  but  velocities  exceeding  70  nules  per  hour  occurred  on  six  days.    The 


3,5aO;  Knoxvilfe,  3,770;  Springfield,  Mass,  3,925. 

Tornadoes  accompanying  storm-area  No.  XII.    The  following  notes  on  the  severe  tor- 
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nado  of  the  23d.  in  Southern  Wisconsin,  will  serve  to  show  the  coarse  of  the  storm. 
It  was  probably  first  noticed  by  an  observer  situated  in  a  valley  about  ten  mile« 
west  of  Mineral  Point,  who  states  ^^that  he  saw  the  cyelone  traveling  at  the  rate 
of  about  five  miles  an  hour.     It  seemed  to  gather  strength  as  it  moved.     When  it 
struck  the  hill  it  shot  ofl'  in  the  direction  of  Mineral  Point,  and  after  it  had  passed  him 
he  could  hear  it  roar  miles    away."     Professor   Hinrichs  reports,  "  tornado  cloud 
observed  during  p.  m.,  2tW,  in  Jones  County,  Iowa,"  and  states,  in  Iowa  Monthly 
Weather  Review,  "probably  the  same  which,  a  few  hours  later,  came  down  to  earth's 
surface  in  W^isconsin,  near  Mineral  Point."    The  storm  entered  Mineral  Point,  Iowa 
County,   from  the  ISW.,  and  passed  along  a  ridge  of  ground  extending  over  one- 
fourth*  of  a  mile  in  width ;   it  then  struck  a  two-story  frame  house,  containing  13 
rooms,  completely  demolished  it,  and  carried  one  of  the  iuniat«s  400  fe«t  in  the  air, 
and  then  dashed  her  to  the  ground  dead;  a  rafter  from  this  house  wan  found  one  mile 
distant,  driven  over  five  feet  in  the  ground.     A  large  bani  300  feet  K W.  of  this  house 
was  also  demolished  and  caiTied  in  an  opposite  direction  to  the  passage  of  the  cy- 
clone.    Immense  damage  was  done  to  the  property  in  this  vicinity,  and  a  number  of 
persons  killed  and  wounded;  '*  a  bam  and  horse  were  carried  completely  away,  and 
neither  horse,  barn,  nor  any  portion  of  either  have  since  been  found."     "About  2| 
miles  £.  of  the  city  a  school-house  was  caiTied  away,  with  the  teacher  and  scholars. 
The  t4.*acher  was  badly  injured  and  two  scholars  killed."    The  cyclone  then  patted 
eastward  over  the  sonthern  jwrtion  of  Dane  County ;  at  Perry,  houses  and  hams  were 
totally  demolished;  many  persons  killed.    At  Primrose  (about  4  p.  m.),  houses  and 
barns  were  totally  demolished;  many  persons  killed;  hail  size  of  tea-cups,  breaking 
glass  on  W.  and  N.  exposures ;  rain  fell  in  torrents,  Hooding  tields  and  sweeping  away 
fences.     Vercma  Comers  and  vicinity,  severe  hail-storm,  breaking  all  glass  on  W.  ex- 
posures; hail-stones  eight  inches  in  circumference;  streams  in  vicinity  Hooded.  Mont- 
ros.e,  houses  destroyed.     Oregon  Cemetery,  monuments  shattered  and  number  of  plain 
stones  broken  otf.    Fitchburg  (7  or  8  miles  S  W.  of  Madison ),  farm  house  carried  entirely 
away ;  track  of  storm  2  miles  wide.    From  Primrose  (25  miles  SE.  of  Madison),  through 
Mount  Vernon  to  Paoli,  wide-spread  damage  is  reported ;  12  to  15  persons  killed.   Near 
Oregon,  2  horses  carried  100  feet  and  dashed  to  earth,  killing  them  inatantly;  storm 
raised  from  the  ground  7  or  8  miles  SW.  of  Madison  ;  again  struck  ground  near  Fort 
Atkins.  N£.  of  Madison.    Near  Primrose  and  Paoli  the  storm  seemed  from  one-half  to 
one  mile  in  width.    Madison,  4  to  4.30  p.  m.,  cyclone  from  SSW.;  buildings  destroyed; 
during  the  heavy  rain  the  air  was  suddenly  observed  to  be  tilled  with  falling  leaves, 
small  twigs,  shingles,  laths,  and  large  sticks  (one  board  measuring  8  feet  long  and  1 
foot  wide,  seemingly  to  have  been  wrenched  from  a  house),  all  filling  the  air  as  high 
as  the  eye  could  reach,  and  falling  straight  to  the  eart.h.     **  In  the  ontskirta  of  the 
storm-belt  there  appeared  to  be  two  strata  of  clouds,  the  lower  a  heavy  mist,  through 
the  occasional  breaks  of  which  could  be  seen  the  uppei  layer  of  heavy  black  clouos, 
snarled,  tangled,  and  quiveiing,  from  which  was  discharged  all  kinds  of  if^fri'wr."    No 
notes  have  yet  come  to  hand  from  the  east  portion  of  Dane  County,  but  the  cyclone 
entered  Jefiersoii  County  about  5.15  p.  m.,  where  the  "tornado  struck  the  eaith  at 
Cedar  Lake,"  passing  eastward ;  average  width  of  i>ath  30  rods,  although  in  places 
half  mile  wide;  left  the  earth  again  at  Bulkwinklesville,  16  miles  east  of  Cedar  Lake, 
Eye-witnesses  state  that  the  water  in  west  end  of  Cedar  Lake  was  lifted  up  200  feet, 
leaving  bottom  of  lake  clearly  visible.     Oakland,  houses  and  bams  destroyed,  per- 
sons killed  and  injured ;  track  one  mile  wide,  damage  done  in  less  than  three  minutes; 
in  Rome  and  Hebron  bams  were  blown  down  and  unroofed.    The  storm  then  entered 
Wauke«ha  County,  commencing  about  5  p.  m.  at  Waukesha,  and  lasting  about  two 
hours;  wind  blowing  in  all  directions;  houses  unroofed,  sidew^alks  torn  up,  trees  and 
fences  blown  down.     Milwaukee,  6.42  to  7.35  p.  m.,  severe  tornatlo;  path  of  greatest 
severity  from  SSW.  to  NNE.  and  very  narrow  ;  buildings  blown  down  ;  tornado  ap- 
peal's to  have 'dissipated  over  Lake  Michigan.     Bivrrington,  Cook  County,  Illinois, 
terrific  storm ;  about  6  p.  m.  the  storm  cloud  was  observed  ai)proaching  from  SW., 
accompanied  l)y  an  almost  indescribable  noise  ;  when  about  200  yards  from  obst^-rver 
it  struck  the  gi*ouud  with  a  deafening  noise,  and  seemed  to  rest  a  moment ;  then  rtwe 
in  air  about  55  feet,  carrying  up  a  mass  of  earth,  trees,  and  debiHs;  it  again  descended, 
and  striking  the  side  of  a  farm  house,  carried  it  up,  whirling  it  over  and  over,  aud 
completely  demolished  it  at  an  elevation  of  about  ICO  feet.     The  inmates  were  all 
killed,  and  the  observer  had  to  hold  on  to  the  grass  with  his  full  stren^h  to  keep  from 
being  drawn  into  the  vortex.    The  storm-cloud  was  observed  advancing  at  a  distauco 
of  four  miles,  aud  affer  destroying  other  buildings  pas«Ml/iver  in  a  northeasterly  di- 
rection ;  in  several  places,  where  the  stonn  struck  the  ground,  it  would  carry  up  earth, 
&c.,  and  leave  a  hole  from  150  to  300  feet  square.    About  6.30  p.  m.  a  SW.  hurricane 
prevailed  at  Highland  Park  (on  the  lake  shore),  followed  by  huge  hail-stones,  3^  inches 
m  diameter,  resulting  from  the  meeting  of  two  storms  from  the  NW.  and  SW. ;  belt  of 
hail  one-half  mile  wide;  laths  and  debris  fell  before  the  hail,  the  whole  lasting  from  1 
to  20  minutes;  huge  hail  also  fell  at  Riverside,  Winnetka,  and  Park  Ridge.    Tornado 
in  Adams  and  Brown  Counties,  Illinois ;  appeared  about  6.30  p.  m.  about  1  unle  south 
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of  Mound  Station,  coming  from  W.  and  passing  a  little  S.  of  E. ;  houses  and  bams  car- 
ried away;  horses,  cows,  &o.,  killed,  and  persons  injured. 

Waterspout — ^26th,  Decatur,  Tex.,  4.45  p.  m.,  waterspout  passed  southward  down 
Sandy  Creek,  tearing  up  trees,  fences,  &c. 

VERIFICATIONS. 

IndicaUona. — The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
t-elegraphic  reports  for  the  succeeding  twenty-four  hours  shows  a  general  percentage 
of  omissions  or  0.2  per  cent.,  and  of  verifications  of  83.2  per  cent.  The  percentages  of 
Terifications  for  the  four  elements  have  been:  Weather,  87.6;  wind,  86.6;  tempera- 
ture, 82.1 ;  barometer,  76.6.  The  percentages  of  verifications  by  geographical  districts 
have  been:  New  England,  84.0 ;  Middle  States,  86.6;  South  Atlantic  States,  84.6;  East 
Gulf  States,  82.3;  West  Gulf  States,  80.9;  Lower  Lake  re^ou,  84.8;  Upper  Lake 
re^on,  83.5;  Tennessee  and  Ohio  Valley,  82.5;  Upper  Mississippi  Valley,  82.7;  Lower 
Missouri  Valley,  80.6.  Of  the  3,713  predictions  that  have  been  made,  lli9,  or  3.7  per 
cent.,  are  considered  to  have  entirely  failed ;  120,  or  3.2  per  cent.,  were  one-fourth 
verified;  592,  or  15.9  per  cent.,  were  half  verified  ;  390,  or  10.5  per  cent.,  were  three- 
fourths  verified;  2,472,  or  66.7  per  cent.,  were  fully  verified,  so  far  as  can  be  judged 
from  the  weather  maps. 

Cautionary  signals, — During  the  month  228  cautionary  signals  were  displayed ;  151, 
or  66.2  per  cent.,  were  justified  by  subsequent  hourly  velocities  of  25  miles  and  over, 
at  or  within  100  miles  of  the  station.  Four  signals  were  late  and  two  were  lowered 
too  early;  77  were  not  justified. 

NAVIGATION. 

Stages  of  water  in  rivei's. — In  the  table,  on  the  right  hand  side  of  Chart  No.  III.  are 
given  the  highest  and  lowest  readings  of  the  Signal  Service  river  gauges  during  the 
month,  with  dates  of  same.  At  Omaha  the  Missouri  rose  ten  inches  above  the  danger- 
line  on  the  28th  and  29th,  and  the  consequent  damage  is  noticed  under  the  head  of 
floods.  At  Vicksburg  the  Mississix)pi  was  within  six  inches  of  the  ** danger-line"  from 
the  8th  to  the  14th. 

ATMOSPHERIC  ELECTRICITY. 

« 

Thunder-siorms. — Ist,  Illinois,  Indiana,  Iowa,  Kansas,  Missouri,  Nebraska,  New  Jersey, 
Michigan.  2d,  Kansas,  Arkansas,  Illinois,  Iowa,  Kansas,  Missouri,  Texas,  Virginia,  Ne- 
braska, Indian  Territory,  Ohio,  Indiana.  3d,  Arkansas,  Florida,  Kansas,  Louisiana,  New 
York,  Ohio,  Texas,  Virginia,  Mississippi,  Alabama,  Tennessee.  4th,  Maine,  New  Jersey, 
North  Carolina,  Ohio,  Pennsylvania,  Vermoift,  Virginia,  Alabama,  Florida,  Tennessee, 
Maryland.  5th,  New  Jersey ,'North  Carolina,  Virginia,  Dakota,  West  Virginia,  Tennes- 
see, Georgia.  6th,  Indian  Territory,  Wyoming  Territory,  Colorado,  North  Carolina. 
7th,  Michigan,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas,  Kentucky,  Nebraska,  New 
York,  Ohio,  Pennsylvania,  Texas.  8th,  New  Mexico,  New  York,  Arkansas,  Illinois,  In- 
diana, Kentucky,  Louisiana,  Michigan,  Nebraska,  North  Carolina,  Ohio,  Pennsylvania, 
Tennessee,  Texas,  Virginia,  Mississippi,  Alabama,  Wisconsin,  West  Virginia.  9th,  New 
York,  Texas,  Virginia.  10th,  Indiana,  Michigan,  Pennsylvania,  Virginia,  Texas,  We«t 
Virginia,  Virginia,  Maine.  1 1th,  Wyoming  Territory,  Dakota,  Maine,  Nebraska,  Ver- 
mont, Texas.  12th,  Florida,  Colorado.  13th,  Indian  Territory,  Arkansas,  Florida, 
Texas,  Mississippi,  Tennessee.  14th,  Georgia.  15tli,  Indian  Territory,  Dakota,  Kansas, 
Michigan,  Nebraska.  16th,  Florida,  Kentucky,  Louisiana,  Alabama.  17th,  Kaustis, 
Wyoming  Territory,  Illinois,  Iowa,  Missouri,  Nebraska,  North  Carolina,  Indian  Terri- 
tory, Mississippi,  Louisiana.  18th,  Michigan,  Arkansas,  Illinois,  Indiana,  Iowa,  Kansas, 
Kentucky,  Louisiana,  New  York,  Ohio,  Texas,  Mississippi,  Missouri,  Minnesota,  Tennes- 
see, North  Carolina,  Florida.  19th,  Minnesota,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tucky, Louisiana,  Michigan,  Nebraska, New  York,  Ohio,  South  Carolina,  Tennessee,  Cal- 
ifornia, Alabama,  Wisconsin,  Florida,  Georgia.  20(h,  Illinois,  Indiana.  Louisiana,  New 
York,  Ohio,  Pennsylvania,  Texas,  Wisconsin,  Nevada,  Colorado,  Alaoama,  Michigan, 
West  Virginia. '  21st,  Indian  Territory,  Maine,  Virginia,  Wyoming  Territory,  ArSan- 
sas,  Delaware,  Illinois,  Kansas,  Kentucky,  Louisiana,  Maryland,  New  Jersey,  New  York, 
Pennsylvania,  South  Carolina,  Texas,  Virginia,  West  Virginia,  Alabama,  Florida, 
Georgia.  22d,  Arkansas,  Dakota,  Florida,  Illinois,  Kansas,  Nebraska,  New  Jersey,  In- 
dian Territory,  Minnesota.  23d,  Indian  Territory,  Michigttii,  Nebraska,  Florida,  Illi- 
nois, Iowa,  Kansas,Michigan,  Virginia,  Wiscon8in,Dakota,  MIssonri,  Minnesota,  Georgia. 
24th,  New  Mexico,  New  York,  Wyoming  Territory,  Arkansas,  Illinois,  Indiana,  Kansas, 
Maryland,  Michigan,  PennsjHvania,  Tennessee,  Virginia,  Misflonri,  Ohio,  West  Virginia, 
North  Carolina.  25th,  Dakota,  Illinois,  Kansas,  Kentucky,  Massachusetts,  New  Hamp- 
shire, North  Carolina,  Tennessee,  Vermont,  Virginia,  Colorado,  Texas,  Indian  Territory. 
26th,  Illinois,  Iowa,  Massachusetts,  New  York,  North  Carolina,  Pennsylvania,  Texais, 
Vermont,  Virginia,  South  Carolina,  Georgia,  New  Hampshire.  27th,  Dakota,  Louisi- 
ana, Maine,  South  Carolina,  Vermont,  Colorado,  Wyoming  Territory,  Nebraska,  Ala- 
bama, Mississippi,  Georgia.  28th,  Indian  Territory,  Dakota,  Illinois,  Iowa,  Nebraska, 
Kansas,  North  Carolina,  Massachusetts.  29th,  Florida,  Illinois,  Indiana,  Iowa,  Kansas, 
Missouri,  Wyoming  Teixitory,  Nebraska,  Dakota,  Florida.    30th,  Indian  Territory,  Ne. 
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braska,  Virginia,  Dakota,  Delaware,  Dlinois,  Iowa,  Maryland,  Misaoiui,  New  Jerseji 
North  Carolina,  Tennessee,  Texas,  Virginia,  Weat  Virginia,  Florida,  Minnesota.  31gt, 
Minnesota,  Florida,  Ulinois,  Iowa,  Missouri,  Nebraska,  Pennsylvania,  Indian  Territory. 

Auroras. — Washington,  I).  C,  11th;  Burlington,  Vt.,  Idtn;  Detroit,  Mich.,  il4ih] 
Oswego,  N.  Y.,  26th,  30th. 

Magnetic  phenofnena, — Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  the  average  mag- 
netic diunial  range  in  declination  as  8.36  minutes. 

Telegraphic  communication  interfered  with  by  atmospheric  electricity. — Pikers  Peak,  Col.. 
7th,  heavy  thunder-storm,  compelled  to  cut  out  wires ;  12th,  wires  cut  out,  but  sparks 
would  still  pass  between  windows ;  22d,  severe  electricity,  had  to  cut  out  wires ;  :26th, 
intense  electricity.  Santa  F^,  N.  Mex.,  9th,  intense  17th,  24th,  and  25th.  Norfolk, 
Va.,  30th,  wires  badly  aftected,  cable  arrester  at  Lynn  Haven  fused  by  lightning. 
Mount  Washington,  26th,  wires  powerfully  aifected,  compelled  to  withdraw  switch 
cut-off. 

OPTICAL  PHENOMENA. 

Solar  halo8, — Ist-,  New  York.  2d,  New  Y'ork,  Iowa,  Maine,  Ohio.  4th,  South  Carolina. 
5th,  California,  Rhode  Island,  Maine,  New  York.  6th,  Ohio,  Kentucky,  Rhode  Island, 
Maine,  Massachusetts,  Connecticut,  Illinois,  Indiana,  New  Hampshire,  New  York.  7th, 
Shode  Island,  Iowa,  Connecticut,  Dakota,  Massachusetts,  New  Hampshire,  New  Jer- 
sey, Ohio.  8th,  Ohio.  Connecticut.  9th,  Louisiana,  Mississippi.  lOth,  Missisisfiippi. 
11th,  California,  Soutn  Carolina,  Georgia,  Mississippi.  12th,  California,  South  Caro- 
lina, Geor^a.  13th,  Ohio,  Illinois,  Indiana,  Iowa,  Maryland,  West  Virginia.  14th, 
Florida,  Minnesota,  Ohio,  New  Jersey,  Illinois,  New  York,  Pemisylvania.  15th,  Texas 
Kentucky,  Iowa,  Connecticut,  Indiana,  Massachusetts,  New  Hampshire,  MississippL 
16th,  California,  Ohio,  South  Carolina,  Geor^a,  New  Hampshire,  New  Jersey,  Marrland. 
17th,  Rhode  lHland,Il]inoiH,  Iowa,  Michigan,  New  Hampshire,  NewYork.  18th.  Michigan, 
Ohio,  Maine;  Indiana.  19th,  New  Hami^shire,  Massachusetts.  20th,  New  Hamiwhire, 
Virginia.  21st,  California,  Connecticut,  New  York,  Mississippi.  22d,  Iowa, Ohio,  Ken- 
tucky, Georgia,  Indiana,  Mississippi.  23d,  Alabama,  Tennessee,  Mississippi.  24th,  Ohio, 
Rhode  Island,  Arkansas,  Illinois,  Indiana,  New  Hampshire.  25th,  Ohio,  Michigan, Ten- 
nessee, Rhode  Island,  Connecticut,  Iowa,  Vermont,  Mississippi.  26th,  Ohio,  Connecti- 
cut, Texas,  Vennont.  27th,  California,  Ohio,  Maryland,  New  .Tersey.  28th,  California, 
Ohio.  29th,  California,  Dakota,  Ohio,  Iowa,  New  Jersey,  Pennsylvania.  30th,  Califor- 
nia, Dakota.    31st,  Neva<la,  Wisconsin. 

Lunar  halos, — 1st,  Michigan.  3d,  New  York.  5th,  Minnesota,  Conneotleut.  6th, 
Dakota,  Nebraska,  Iowa,  Missouri,  Indiana,  Maine,  Ohio,  Pennsylvania.  8th,  South 
Carolina,  New  Jersey,  North  Carolina.  9th,  Colorado,  Texas,  Alabama,  Florida,  Miasis- 
si]>pi,  Missouri ,  Minnesota.  10th,  W^yoming  Territory,  Nevada,  Kansas,  Texas,  Florida, 
Mississippi,  Missouri,  Minnesota,  Louisiana,  Wisconsin.  11th,  Colorado,  Nebraska, 
Texas,  Louisiana,  Mississippi,  Minnesota,  West  Viiginia,  North  Carolina,  Georgia,  Mas- 
sa<'^husetts.  12th,  Nevada,  Dakota,  Indian  Territory,  Louisiana,  Minnesota,  South  Car- 
olina, North  Carolina,  Georgia,  Iowa,  New  Jersey.*  i3th,  Dakota,  Texas,  Michigan,  Wis- 
consin, Ohio,  New  York,  West  Virginia,  Pennsylvania,  Connecticut,  Illiiioia,  Indiana, 
Iowa,  Massachusetts.  14th,  Kansas,  Texas,  Florida,  Minnesota,  Michigan,  Ohio,  New 
lork,  Rhode  Island,  Massachusetts,  Connecticut,  Pennsylvania.  15th,  Wyoming  Ter- 
ritory, Louisiana,  Texas,  Florida,  WMscon.sin,  New  York,  Indiana,  Ohio,  Kentucky,  Vir- 
ginia, West  Virginia,  Mississippi.  16th,  Kansas,  New  York,  New  Jersey,  Pennsylvania. 
I7th,  Michigan,  New  York,  Indiana,  South  Carolina,  Rhode  Island,  Massachusetts,  Con- 
necticut. 21st,  Indian  Territory.  24th,  Louisiana,  Illinois.  28th,  Nebraska,  Indian 
Territory.    29th,  Dakota,  Indian  Territory. 

Mirage, — Olivet,  Dakota,  Ist ;  New  London,  Connecticut,  6th,  7th,  24th. 

MISCELLANEOUS  PHENOMENA. 

Botanical, — ^Arkansas:  Judsonia, ripe,  19t.h,  blackberries;  25th,  wheat;  26th,  peaches 
ripening.  Connecticut:  New  London,  in  bloom,  25th,  snow-ball;  leafing,  26tn,  i>olo- 
nia.  Dakota :  Olivet,  all  crops  look  favorable.  Florida :  Milton,  in  bloom,  2lst,  eafly 
corn ;  3l8t,  green  com  fit  for  use.    Greorgia ;  Savannah,  in  bloora,  Ist,  magnolia.    Uli- 


Nora  Springs,  in  bloom,  4th,  lilacs ;  20th,  dandelions,  straw nerriea,  apples,  mandrake; 
Vail,  com  poor ;  small  graius  looking  well.  Indian  territory :  Fort  Gibson,  ripe,  26th, 
cherries,  blackberries ;  28th,  whortleberries.  Kansas :  Independence,  ri^je,  isfcid,  barley  ; 
27 th^  wheat :  13th,  cherries ;  25th,  raspberries,  dewberries ;  27th,  currants ;  31st,  goo»*e- 
bemes ;  30th,  oats  heading.  Maine :  West  Waterville,  in  bloom,  7th,  plum,  cherrj- ; 
10th,  apple;  Cornish,  in  Idoom,  2d,  shad  bush;  5th,  cherry;  8th,  i)ear;  llth,  apple: 
13th,  blueberry  ;  18th,  horse-chestnut ;  leafing,  3d,  forest  tn»es,  horse-chestnut.  Mas- 
sachusetts: Somerset,  in  bloom,  1st,  pear,  buttercups;  5th,  wild  columbine;  8th, 
apple :  12th,  quince,  lilac  ;  17th,  bush  honeysuckle ;  20th,  spirea ;  W^altham,  in  bloom, 
1st,  shad  bush ;  3d,  white  birch ;  4th,  blueberry  and  pear ;  5th,  apple ;  7th,  sassa- 
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fras ;  16tli,  lilac ;  23d,  cherry ;  24th,  horse-chcBtnut ;  25th,  "barberry ;  27th,  white  thorn ; 
29th,  blackberry :  Fall  River,  in  bloom,  1st, pear;  6tb,  apple;  New  Bedford,  in  bloom, 
8th,  dogwood ;  lOth,  lilac ;  20th,  hawthorn ;  leafing,  9th,  oak ;  Rowe,  in  bloom,  Gth, 
cherry ;  12th,  apple.  Michigan :  Northport,  fruit  prospects  favorable,  hay  and  grain 
promise  well :  in  bloom,  7th,  cherry ;  8th,  plum ;  9th,  pear.  Mississippi :  Broakhaven, 
in  bloom,  2d,  lilies ;  4th,  persimmon ;  5th,  jessamine  and  magnolia ;  20th,  early  com ; 
26th,  early  cotton ;  ripe,  26th,  oats ;  10th,  plums,  whortleberries ;  12th,  cherries ;  13th, 
blackberries ;  3l8t,  crops  very  promising.  Missouri :  Saint  Louis,  ripe,  5th,  straw- 
berries; Louisiana:  ripe,  3l8t,  raspberries  ;  Mississippi  County,  12th,  wheat  harvested; 
Sikeston,  24th,  wheat  harvested ;  Butler  County,  29th,  30th,  wheat  harvested ;  Mex- 
ico, in  bloom,  3d,  wheat;  Lebanon,  ripe,  26th,  cherries;  30th,  blackberries.  New 
Hampshire:  Contoocookville,  in  bloom,  9th,  pear,  currant,  strawberry;  leafing,  8th, 
grape.  New  Jersey :  Newark,  in  bloom,  5th,  horse-chestnut.  New  York :  Wappin- 
^ers  Falls,  in  bloom,  10th,  tulips;  14th,  horse-chestnut;  18th,  rye,  roses;  20th,  peo- 
nies ;  ripe,  ISth,  maple  seeds ;  21st,  strawberries ;  leafing,  2d,  maple ;  14th,  locust ; 
2d,  grass  sufficient  for  pasture,  oats  up ;  Palermo,  in  bloom,  3d,  apple ;  10th,  lilac ;  16th, 
horse-chestnut ;  27th,  yellow  daisies ;  30th,  blackberry ;  8th,  planting  corn ;  Nile,  in 
bloom,  10th,  apple  ;  Waterbiurg,  in  bloom,  1st,  pear,  apple.  North  Carolina:  Fayette- 
ville,  in  bloom,  1st,  magnolia;  ripe,  14th,  raspberries;  Weldim,  cotton  seed  rotting  in 
ground,  because  of  cold,  damp  weather.  Ohio :  Margaretta  Township,  in  bloom,  2d, 
quinces ;  Ringgold,  grass  growing  slowly  ;  fruit  prospects  good  ;  wheat  the  most  for- 
ward for  many  years ;  potatoes  very  much  advanced,  reunsylvania  :  Egypt,  in  bloom, 
1st,  apple  ;  6th,  quince ;  Carlisle,  heading,  8th,  wheat ;  28th,  oats.  Tennessee :  Nash- 
ville, 11th,  cotton  and  other  crops  fifteen  "days  early.  Texas:  Clarksville,  31st,  com 
looks  well ;  wheat  harvested  and  oats  ripe ;  cotton  injured  by  wet  weather ;  Melissa, 
wheat  harvested  several  days  earlier  than  for  many  years  ;  3l8t,  com  in  tassel,  never 
known  here  so  early  before  ;  notwithstanding  the  season  has  been  cool,  crops  are  fur- 
ther advanced  than  for  twenty-six  years.  Virginia :  Wy theville,  ripe,  25th,  straw- 
berries ;  30th,  cherries,  new  potatoes ;  near  Keswick,  31st,  oats  in  fine  condition  ;  com 
12  to  18  inches  high ;  cherries  ripe ;  crops  well  advanced  ;  near  Johnsontown,  in  bloom, 
Ist,  roses,  "\rermont :  West  Charlotte,  in  bloom,  1st,  cherry  ;  7th,  dandelions ;  Straf- 
ford, in  bloom,  6th,  plum ;  9th,  wild  cherry ;  15th,  apple ;  Woodstock,  in  bloom,  3d, 
plum.  Wisconsin :  Embarrass,  in  bloom,  1st,  strawberry ;  2d  apple,  wild  cherry,  wild 
gooseberry  ;  Wautoma,  in  bloom,  11th,  lilac ;  31st,  roses ;  31st,  small  grain  looks  very 
well ;  Milwaukee,  in  bloom,  19th,  mandrake,  ivy,  and  locust ;  leafing  19th,  poplars. 

Birds. — Wild  Geese:  Comish,  Me.,  Ist;  "Wappingers  Falls,  N.  Y.,  1st.  Kingbird: 
Monti  cello,  Iowa,  21st;  Cornish,  Me.,  8th;  Waltham,  Mass.,  11th;  Rowe,  Mass.,  8th; 
Platt^mouth,  Nebr.,  2d;  Palermo,  N.  Y.,  18th;  West  Charlotte,  "Vt.,  2l8t;  Embarrass, 
Wis.,  7th.  Swallowa:  Monticello,  Iowa, 24th;  Cornish,  Me.,  Ist;  Plat tsmouth,  Nebr., 
4th;  Woodstock,  Vt.,  Ist;  Embarrass,  Wis.,  2d.  Robins:  Clear  Creek,  Nebr.,  13th. 
Cuckoo:  Contoocookville,  N.  H.,  24th;  Paleraio,  N.  Y.,  23d;  Strafford,  Vt.,  25th; 
Embarrass,  Wis.,  14th.  Orioles:  Cornish,  Me.,  1st;  Somerset,  Mass.,  1st;  Waltham, 
Mass.,  4th ;  Rowe,  Mass.,  9th ;  New  Bedford,  Mass.,  .3d ;  Wappinger's  Falls,  N.  Y.,  5th  ; 
Palermo,  N.  Y.,  8th:  North  Tolney,  N.  Y.,  6th:  Catawissa,  Pa.,  2il;  West  Charlotte, 
"Vt.,  4th;  WoodstocK.  Vt.,  4th;  New  London,  Conn.,  3d;  Wkippoortvill :  Southington, 
Conn.,  5th;  Monticello,  Iowa,  8th;  Comish,  Me.,  6th;  Waltham,  Mass.,  2d;  Clear 
Creek,  Nebr.,  14th;  Catawissa,  Pa.,  3d;  Woodstock,  Vt.,  8th;  Embarrass,  Wis.,  1st. 
Bobolinks:  Southington,  Conn.,  17th;  Monticello,  Iowa,  27th;  Comish,  Me.,  6th; 
Somerset,  Mass.,  4th;  Waltham,  Mass.,  7th;  Rowe,  Mass.,  8th;  West  Charlotte.  Vt., 
21st ;  Strafford,  Vt.,  15th;  Woodstock,  Vt.,  7th  :  New  London,  Conn.,  6th.  Catbirds  : 
Comish,  Me.,  Ist;  Waltham,  Mass.,  3d;  New  Bedford,  Mass.,  10th;  Palermo,  N.  Y., 
22d ;  Catawissa,  Pa.,  5th  ;  West  Charlotte,  Vt.,  21st ;  Strafford,  Vt.,  26th.  Humming- 
birds:  Wappinger's  Falls,  N.  Y.,  22d;  Palermo,  N.  Y.,  7th;  Catawissa,  Pa.,  19th; 
W^est  Charlotte,  Vt.,  7th;  Embarrass,  Wis.,  7th.  Martins:  Embarrass,  Wis.,  7th. 
Thrush:  Waltham,  Mass.,  9th;  Northport,  Mich.,  1st;  Wappinger's  Falls,  N.  Y.,  12th; 
Woodstock,  Vt.,  8th.    Blackbirds:  Northport,  Mich.,  1st;  Clear  Creek,  Nebr.,  21st. 

Miscellani^ous. — Frogs  piping :  Southington,  Conn.,  5th;  Embarrass,  Wis.,  5th.  Po- 
tato bugs:  Litchfield,  Mich.,  3l8t;  New  London,  Conn.,  6th;  Morgantown,  W.  Va., 
6th,  Bose  bugs:  near  Johnsontown,  Va.,  2d.  Fire-Hies:  Southington,  Conn.,  28th; 
Logan,  Iowa,  Ist ;  Comish,  Me.,  24th ;  North  Volney,N.  Y.,  24th;  Kensico,  N.  Y.,  19th; 
Little  Mountain,  Ohio,  21st;  Green  Castle,  Pa.,  25th;  Morgantown,  W.  Va.,  23d. 
Crickets:  Contoocookville,  N.  H.,  16th;  Wappinger's  Falls,  N.  Y.,  18th.  Bees:  Em- 
barrass.  Wis.,  swarmed,  7th.  Mosquitoes:  Embarrass,  Wis.,  28th.  Currant  worm: 
Bellefontaine,  Ohio,  23d.  Apple  worm:  Bellefontaine,  Ohio,  31st.  Bats:  Strafford, 
Vt.,  19th.  Grasshoppers :  Dodge  City,  Kans.,  28th,  appearing  from  the  south,  swarms 
not  large ;  Winnemucca,  Nev.,  24th,  myria<ls  appeared  in  Paradise  Valley,  20  milee 
NNE.  of  station,  considerably  damaging  crops.  Brackettvillc,  Tex.,  31st,  8  p.  m., 
small  black,  hard-shelled  bu^s,  resembling  flying  ant,  appeared  in  such  numbers  as  to 
make  it  impossible  to  stay  within  doors ;  at  9  p.  m.  had  to  close  ofhce  in  couseqnenoo. 

JPolar  bands.— iialne,  16th,  24th,  25th,  Slat ;  Connecticut,  8th ;  New  Jersey,  7th,  19th, 
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27tli ;  Virginia,  27th ;  Indiana,  6th,  19th,  22d,  24th,  Slat ;  Iowa,  2d,  3d,  6th,  13th,  ISth, 
22d,  3l8t;  Louisiana,  4th;  Nebraska,  5th;  Dakota,  27th. 

Prairie  and  forest  fires, — ^23d,  Fort  Union,  N.  Mex. ;  29th,  near  Wareham,  Mass.,  ex- 
tensive forest  lires ;  Slst,  Bismarck,  Dak. 

Meteors, — Madison  Barracks,  N.  Y.,  27th;  Judsonia,  Ark.,  6th,  9th,  19th;  Sonthing- 
ton.  Conn.,  6th;  Mayport,  Fla.,  28th;  Anna,  111.,  28th;  Como,  111.,  26th;  Iowa  City, 
Iowa,  4th;  Near  Woodstock,  Md.,  Ist,  5th,  6th,  10th.  18th,  21st,  23d,  29th;  Rowe, 
Mass.,  2il,  5tli,  18th,  23d,  31st;  Lebanon,  Mo.,  28th;  Clear  Creek,  Nebr.,  25th;  Atco, 
N.  J.,  2(3th,  29th;  Hector,  N.  Y.,  16th,  8  p.  ni.,  brilliant  meteor  moved  from  W.  to  E., 
light  ver>'  intense,  appeared  as  large  as  full  moon,  with  train  about  four  times  ita  own 
diameter:  Waterburg,  N.  Y.,  2d,  5th,  23d;  Wappinger's  Falls,  N.  J.,  28th;  Fayette- 
ville,  N.  C.,  22d;  Cincinnati,  Ohio,  27th;  Hulniersville,  Pa.,  10th;  Green  Castle,  Pa., 
5th;  Aiken,  S.  C,  25th;  Dodge  City,  Kans.,  17th;  Davenport,  Iowa,  2l8t  (dining 
bright  moonlight) ;  Fort  Whipple,  Va.,  10th,  8.14^  p.  ra.,  brilliant  meteor  in  the  east, 
altitude  25°,  leaving  train  of  greenish  hue;  Baltimore,  Md.,  10th,  8.15  p.  m.,  brilliant 
meteor  in  the  SE.,  altitude  35°,  bright  greenish  color,  exploded  like  a  rocket,  leaving 
train  visible  several  seconds.  Tucson,  Arizona,  30th,  10.20  a.  m,,  a  large  meteor  feu 
at  base  of  mountains,  10  miles  northeast  of  station,  leaving  train  1  mile  in  length;  on 
striking  ground  a  large  volume  of  smoke  ascended,  which  was  plainly  visible  for  ten 
or  fifteen  seconds. 

Zodiacal  Zw/;u.--Daytona,  Fla.,  Ist  to  3d,  22d  to  24th,  28th  to 31st ;  Montic^llo,  Iowa, 
2d,  4th,  20t'h,  24th;  Clear  Creek,  Nebr.,  19th;  Atco,  N,  J.,  1st  to  3d;  Bellefontaine, 
Ohio,  22d ;  Wytheville,  Va.,  1st,  29th,  30th. 

Earthquakes, — Steamer  Australia  (at  Siui  Francisco,  May  22,  from  Sydney)  reports 
heavy  earthquakes  at  Tanna,  in  the  New  Hebrides ;  land  rose  20  feet ;  harbor  seriously 
injured.  February  23,  at  Japan  ;  shock  lasting  one  minute ;  houses  nwked.  April  12 
or  14,  at  8.30  p.  m.,  a  severe  earthquake  occurred  in  Venezuela,  destniying  the  town 
of  Cua,  in  the  valley  of  the  Tuy,  about  thirty  miles  from  Caracas,  and  burying  at  least 
300  persons.  The  shock  was  felt  at  Caracas,  and  shocks  also  continued  to  be  felt  until 
May  4.  About  the  19th  a  portion  of  the  towTi  of  Ocumare,  20  miles  east  of  Cua,  was 
thrown  down ;  and  on  the  29th  shocks  were  felt  at  Lacuayra,  Caracas,  Porto  Cabella, 
and  Valencia;  28th,  Unit'ed  States  naval  hospital,  Yokohama,  Japan,  slight  shock. 
May  8,  Sacramento,  Cal.,  8.25  p.  m.,  shock  from  N.  to  S.,  clocks  stopped,  pictures  shook; 
also  reported  to  have  been  felt  in  Colusa  and  Mendocino  Counties.  Red  Bluff,  S,'& 
p.  m.,  "vibration  N.  to  S.,  lasting  ten  to  fifteen  seconds,  clocks  stopped,"  &c.  10th, 
United  States  naval  hospital,  Yokohama,  Japan,  at  9.10  p.  m.,  slight  shock.  11th, 
United  States  naval  hospital,  Yokohama,  Japan,  7.40  a.  m.,  slight  shock. 

Sunsets, — The  characteristics  of  the  sky,  as  indicative  of  fair  or  foul  weather  for  the 
succeeding  twenty-four  hours,  have  been  obtained  at  all  Signal  Service  stations. 
Reports  from  104  stations  show  3,210  observations  to  have  been  taken ;  of  these  52 
were  reported  doubtful;  2,543  cases,  or  79.2  per  cent.,  w^ere  foUowed  by  the  expected 
weather  and  667  were  not. 


BOLAR  PHENOMENA. 


Sun  spots, — The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  for- 
warded by  Rear-Admiral  John  Rodgers,  U.  S.  N.,  Superint-endent  of  the  United  States 
Naval  Observatory,  Washington,  D.  C. : 
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Besides  these  Mr.  Todd  reports  as  follows : 

Kone  visible  on  the  Ist  at  11  a.  m.  and  4  p.  m. ;  3d,  1  p.  m. ;  5th,  3  p.  m. ;  6th,  all 
day ;  8th,  1  p.  m. ;  11th,  11  a.  m. ;  13th,  12  m. ;  16th,  11  a.  m. ;  18th,  10  a.  m.,  and  23d, 
11  a.  m.  The  spots  visible  on  the  29th  were  recorded  by  the  Signal  Service  observer 
at  Fort  Whipple.  Va.,  as  also  visible  on  the  30th,  10  a.  m. ;  and  at  Portsmouth,  N.  C, 
where  they  continued  visible  until  June  2d. 

Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports:  None  seen  3d,  4th, -Sth,  6th,  8th,  9th, 
10th,  12th,  14th,  15th,  19th,  2l8t,  2:kl,  24th  ;  26th  and  27th,  one  group  of  two  spots; 
28th,  two  groups  of  six  spots.  Big  spot  of  30th  very  remarkable ;  no  penumbra 
proper  visible,  but  an  apparent  depression  of  photosphere ;  depression  sharply  defined, 
i&rse  spot  in  center  and  two  smaller  on  mcfrgin.  These  spots  had  almost  disappeared 
on  June  4th. 

Observations  of  the  transit  of  Mercury^  May  6,  1878,  by  SignaUServioe  assistants  and 
observers, — ^I'he  following  observations  of  the  transit  of  Mercury  were  ma<le  by  the 
observers  and  officers  of  the  Signal  Service,  in  accordance  with  special  onier  and  in- 
structions. In  all  cases  the  observations  were  made  by  observing  an  image  of  the  sun 
of  from  two  to  three  inches  in  diameter,  as  cast  by  a  field-glass  of  two  inches  aperture 
and  erecting  eye-piece  upon  a  sheet  of  white  paper,  held  by  means  of  a  suitable  frame- 
work, ten  or  fifteen  inches  behind  the  ocular.  The  watch-times  were  reduced  to 
Washington  Observatory  time  by  means  of  corrections  affonled  by  the  regular  tele- 
graphic noonday  signals,  sent  from  the  observatory  over  West-em  Union  lines.  The 
predicted  chances  ol  fair  observing  weather  agree  well  with  the  actual  event ;  for  out 
of  fourteen  stations  tliree  were  wholly  unsuccessful  and  four  partly  unsuccessful, 

owing  to  cloudiness,  whence  it  is  fair  to  estimate  that  H|^  =  36  per  cent,  of  the  ob- 
servations were  lost  through  cloudiness.  The  corresponding  predictions,  as  given  in 
the  fourth  column,  average  60  per  cent,  successful,  or  40  per  cent,  lost  through  cloudi- 
ness. 
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NOTES  Ain>  EXTRACTS. 

The  following  remarks  by  Hon.  A.  H.  Stephens,  of  Georgia,  as  published  in  the  Con- 
gressional Record  of  June  12,  will  be  of  interest  to  the  observers  co-operating  with 
the  Signal  Service.  The  subject  of  the  Signal  Service  being  under  discussion,  Mr. 
Stephens,  of  Georgia,  said : 

**  I  move  to  amend  the  pending  paragrai)h  by  striking  out  $.325,000  and  inserting 
(350,000.  I  do  not  desire  to  dotaiu  the  House  at  all,  but  I  think  this  is  one  of  the 
most  important  branches  of  the  public  service.  I  learn  from  General  Myer,  who  is  in 
charge  of  this  service,  that  if  $350,000  be  now  appropriated  he  can  extend  this  ser- 
vice considerably,  far  beyond  the  ratio  of  the  additional  amount,  compared  with  the 
$300,000,  the  gross  sum  appropriated  last  year.  He  clearly  explained  how  this 
could  be  done.  I  give  an  illustration  which,  I  think,  clearly  presents  his  idea ; 
it  is  just  as  if  you  had  $300,000  invested  in  a  factory  with  tue  steam-power  or 
water-power  Already  sup]>lied  sufficient  to  turn  four  times  the  machinery  in  use,  and 
all  that  would  be  necessary  to  add  to  its  efficiency  would  be  the  cost  of  the  bands  to 
set  additional  necessary  machinery  in  motion.  Thus,  $25,000  additional  to  the  amount 
in  the  bill,  he  assured  me,  would  enable  him  so  to  extend  the  utility  of  the  system 
now  in  operation.  The  House  can  readily,  I  thmk,  understand  the  illustration.  He 
ran  the  system  with  $300,000  last  year,  but  with  $350,000  he  could  set  on  one-fourth 
more  bands  to  other  machinery,  if  you  please.  The  committee  have  allowed  $25,000 
additional.  That  is  good  as  far  as  it  goes,  but  $25,000  more  will  double  the  efficiency 
of  that  increase. 

^^  I  wish  I  had  time  to  enlarge  on  this  subject ;  but  I  do  not  wish  to  detain  the  com- 
mittee. I  have  already  said  that,  in  my  opinion,  this  is  one  of  the  most  important 
branches  of  the  public  service.  I  would  be  willing  to-day  to  vote  $500,000  for  this 
service.  I  am  perfectly  familiar  with  the  origin  of  this  system  of  ob8«»rvati<m.  I 
will  be  excused,  I  trust,  for  saying  that  the  first  weather  reports  ever  made  were  all 
founded  upon  Mr.  Espy'S"  Philosophy  of  Storms.  His  theory  was  repudiated  by  Ameri- 
can scientists  generally.  Professor  Henry  was  one  of  few  exceptions.  He  fared  no 
better  with  the  Koyal  Society  in  England.  In  France  he  met  with  more  favor.  The 
learned  Faraday  recommended  It  to  favor.  I  became  acquainted  with  him  (Professor 
Espy)  here  in  1852.  I  urged  him  to  utilize  his  theory.  He  was  in  this  employment 
at  a  salary  of  only  $2,000.  He  had  not  the  means  to  command  the  telegraph.  At  first 
we  got  the  editors  of  the  National  Intelligencer  and  the  Union — or  maybe  it  was  the  Con- 
stitution ;  at  any  rate,  the  other  leading  paper  in  the  city — to  publish,  without  charge, 
short  reports  from  different  parts  of  the  country,  such  as  telegraph  reports  would  aeiid. 
Those  reports  at  first  were  very  meager.  Tliis  was  in  1854 ;  and  they  were  the  first  re- 
ports of  this  kind  ever  published  in  the  world.  From  these  beginnings  sprang  that 
grand  system  which  now  spans  the  continent,  which  is  still  in  it«  infancy,  ana  from 
which  incalculable  advantages  to  navigation,  commerce,  and  agriculture  have  already 
been  secured,  and  grander  developments  are  yet  in  store. 

^^If  we  could  estimate  the  value  of  property  saved  by  these  signals  during  the  last 
year,  it  would  not  be  less  than  $20,000,000.  The  value  of  human  live«  that  have  been 
thus  saved,  who  can  estimate  f  Tlien  the  advantages  to  the  agiicultural  interests  are 
incalculable.  By  an  additional  appropriation  of  $25,000  General  Myer,  as  he  told  me, 
will  be  enabled  to  enlarge  the  number  of  stations  ver>'  greatly;  I  forget  the  exa<;t 
number,  but  it  largely  increases  the  ratio  of  the  amount  of  the  sum  necessary  to  run 
the  system  as  it  was  last  year. 

"  Mr.  Banning.  This  would  give  him  twenty-five  additional  men. 

^'  Mr.  Stephens,  of  Georgia.  And  it  extends  the  Signal  Service  so  as  greatly  to  in- 
crease its  utility.  This  grand  system  is  but  in  its  infancy.  Originating  in  this  coun- 
try, it  has  extended  over  the  civilized  world ;  and  the  extent  to  which  it  may  yet  be 
carried  is,  in  my  opinion,  incalculable.  Let  us  give  this  additional  $25,000.  My  word 
for  it,  the  country  will  be  benefited  by  it  more  than  by  the  same  amount  expended  in 
any  other  way." 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  Aeeigiied)^  Chief  SignaUOfficery  U,  S,  A, 
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MONTHLY  WEATHER  REVIEW,  JUNE,  187a 


INTRODUCTION. 


In  compiling  the  present  review  the  following  data,  received  up  to  July  13,  have 
been  made  use  of,  viz :  the  regular  tri-daily  weather  charts,  containing  the  data^  of 
simultaneous  observations  taken  at  114  Signal-Service  stations  and  12  Canadian  sta- 
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tions,  as  telegraphed  to  this  office ;  monthly  jonmals  and  means,  119  and  135,  respect^- 
ively,  from  tne  former,  and  monthly  means  from  13  of  the  latter ;  reports  from  25 
special  snnset  Htiitions;  240  monthly  registers  from  voluntary  observers ;  49  monthly 
registers  from  United  States  Army  post  surgeons ;  marine  recor<ls;  international  sim- 
ultaneous observations ;  monthly  reports  of  the  weather  service*  of  the  States  of  Iowa 
and  Missouri ;  reliable  uewspax)er  extracts ;  special  reports. 

BAROMETRIC  PRESSURE. 

Upon  Chart  No.  II  is  shown  the  general  distribution  of  the  atmospheric  pressure  for 
the  month  by  the  isobaric  lines.     Compared  with  the  means  for  June  of  prerioiis 
years,  the  pressure  for  the  jiresont  month  averaj'es  lower  in  the  Gulf  and  Atlantic 
States,  and  slightly  higher  in  the  Northwest  and  Upper  Lake  region. 

Thf.  local  haronietnc  ram/es,  as  reduced  to  sea-level,  for  the  month,  var>'  Jis  follows: 
New  flngland,  from  0.70  of  an  inch  at  Burlington  to  0.93  at  Eastport ;  Middle  Atlantic 
States,  0.65  at  Lvnchburg  to  0.75  at  Phila<lelphia ;  South  Atlantic  States,  O.fiO  at  Jack- 
sonville to  0.61  at  Cape  Lookout ;  Gulf  States,  0.25  at  Key  West  to  0.45  at  Mobile,  0.29 
at  Galveston,  and  0.56  at  Jacksboro^.  Texas  ;  Ohio  Valley  and  Tennessee,  0.5<)  at  Mem- 
phis to  0.80  at  Pittsburg ;  Lowrr  Lake  region,  0.(>4  at  Oswego  to  0.74  at  Toledo ;  Upper 
Lake  region,  0.64  at  Chicago  to  0.90  at  Marquette;  Tapper  Mississippi  Vallev,  0.57  at 
Saint  Louis  to  0.77  at  Saint  Paul;  Red  River  of  the  North  Valley,  0.61  at  Pembina  to 
0.76  at  Breckenridge;  Missouri  Valley,  0.59  at  Bismarck  to  0.67  at  Omaha;  plains  of 
Nebraska  and  Kansas,  0.72  at  Dodge  City  to  0.76  at  North  Platte;  Rocky  Mountain 
region,  0.30  at  Santa  F^  to  0.54  at  Denver;  between  Rockv  Mountains  "and  P;icitic 
States,  0.28  at  Pioche  to  0.46  at  Boise  City;  Pacific  States,  0.21  at  Campo,  Cal.,  to  0.59 
at  Portland,  Ort»g. 

Areas  of  high  pressure, — Of  these,  nine  are  described.  But  one,  No.  II,  was  of  de- 
xjided  interest,  in  that  it  producwl  destructive  frosts  on  the Jjth  and  7th. 

No.  I. — This  is  a  continuation  of  the  high-pressure  area  described  in  the  May  review 
as  No.  VL  Ist,  in  the  morning  it  was  central  in  New  England,  with  northeasterly  winds 
and  generally  clear  weather;  minimum  temperature  on  Mount  Washington,  34^  Fahr.; 
at  Portland  and  Eastport,  highest  barometer,  reduced  to  sea- level,  30.29  inches,  or  0.33 
inch  above  the  normals.  During  the  day  it  moved  eastward  oft*  the  coast.  2d,  the 
pressure  rapidly  diminished  in  New  England,  as  it  withdrew  to  the  eastward;  p.  m. 
barometer  at  Halifax  30.12,  or  0.29  above  the  normal. 

No.  II. — 1st,  prevailed  over  California,  with  clear  weather;  p.  m.  barometer  at  San 
Francisco,  30.11,  or  0.16  above  normal.     It  extended  north  and  eastward  toward  Ore- 

fon  and  Utah  during  the  day.  2d,  it  was  probably  central  in  Utah  by  midnight,  with 
arometer  at  Salt  Lake  City  0.13  above  normal.  During  the  night  the  temperature 
on"  Pike's  Peak  fell  to  16^.  3d,  it  continued  advancing  ejistward:  by  midnight  it  cov- 
ered the  country  from  the  Rocky  Mountains  to  the  Missouri  Valley ;  barometer  at 
North  Platte,  0.23  above  normal.  The  minimum  temperatures  indicated  frosta  as  far 
southward  as  the  northern  portions  of  Arizona  and  New  Mexico  the  past  three  morn- 
ings; minimum  temperature  35°  at  Cheyenne.  4th,  frosts  evidently  occurre«i  from 
Wyoming  northward,  and  in  northern  portions  of  Dakota  and  Minnesota:  minimum 
temperature  at  Pembina,  37°.  By  afternoon  it  was  central  in  the  Red  River  of  the 
North  Valley;  barometer  at  Pembina  30.17,  or  0.35  above  normal.  5th,  the  frost-area 
probably  reached  from  Northejistem  Dakota  to  Northern  Michigan.  The  highest 
pressure  covered  the  Lake  region,  with  cool,  clear  weather;  p.  m.  barometer  at  Mar- 
quette 30.19,  or  O.IW  above  normal.  6th,  morning,  it  was  central  over  the  Lower 
Lakes.  Minimum  temperature  at  Rockliffe,  Canada,  30°;  with  frostu  from  thence 
toward  Michigan  and  the  interior  of  the  Middle  States.  At  Bra<lfonl,  Pa.,  heavy  frosts 
are  reported  to  have  occurred.  During  the  day  the  pressure  rapidlv  diminished  in 
advance  of  storm  No.  II.  7th,  highest  pressure  in  Northeastern  New  Vork.  Morning, 
minimum  temperature  on  Mount  Washington  15°;  Littleton,  N,  H.,  26°;  Quebec,  35*^; 
Burlington,  :T7°.  In  Massachusetts,  New  Hampshire,  Vermont,  and  Northern  New 
York  heavy  frosts  occurred,  destroying  potatoes,  corn,  vines,  dec.  It  disappeared  dur- 
ing the  day. 

No.  III. — ^9th,  developed  over  the  Northwest.  10th,  a.  m.  barometer  at  North  Platte 
and  Dodge  City  0.14  above  normal.  It  extended  southeastward  during  the  dav,  and, 
by  midnight,  was  central  in  Arkansas.  11th,  a<lvaiiced  to  the  Eastern  Gulf  States, 
but  with  the  pressure  only  slightly  above  the  normal.     12th,  apparently  dissipated. 

No.  IV. — 11th,  apparently  advancetl  southeastward  over  Manitoba.  12th,  it  reached 
the  Lake  region,  with  cool,  clear  weather  and  northerly  winds;  midnight  barometer 
at  Marquette  30.21,  or  0.32  above  normal,  and  following  morning  30.28,  or  0.38  above, 
13th,  continueil  extending  southeastward  towanl  the  Atlantic  coast,  bnt  still  highest 
over  the  Upper  Lakes.  14th,  by  midnight,  highest  along  the  Middle  Atlantic  coast*. 
15th,  it  gradually  disappeared  in  advance  of  storm  No.  V. 

No.  V. — 14th,  developed  in  the  Rocky  Mountain  region,  with  minimum  temperatnres 
from  Montana  to  Western  Dakota,  indicating  light  iJK>st6;  p.  m.  barometer  at  Virginia 
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City  and  Salt  Lake  City  0.18  above  nortnals.  15th,  advanced  toward  the  Lower  Mis- 
Houri  Valley;  a.  ni.  barometer  at  North  Platte  0.17  above  normal.  16th,  extruded  to 
the  Upper  Lakes  and  Manitoba.  17th,  central  over  the  Upper  Lakes;  p.  ra.  barometer 
at  Marquette  0.19  above  noniial.  18th,  under  the  inllueuce  of  low-pressure  areas  VI, 
VII,  and  VIII,  the  pressure  diminishe<l,  but  continued  highest  in  the  Lake  region^ 
with  a  barometric  ndge  running  frtmi  NE.  to  SW.     19th,  it  was  dissipated. 

No.  Vl. — Ifith,  apparently  developed  in  New  Mexico.  19th,  extended  northward  and 
probably  united  with  a  second  advancing  southward;  midnight  barometer  at  Denver 
:^0.*24,  or  0.23  above  normal.  20th,  progressed  eastward  toward  the  Lower  Missouri 
Valley.  21st,  by  midnight  was  central  in  Minnesota;  barometer  at  Duluth  and  Saint 
l*aul  0.13  above  normal.  22d,  continued  as  a  barometric  ridge  running  from  Minne- 
sota to  Northern  Texas,  and  the  following  da^  throughout  the  Mississippi  Valley. 
24th,  moved  to  the  Gulf  States.  25th,  to  the  South  Atlantic  coast.  26th  and  27th, 
continued  on  that  coast  with  increasing  pressure.  28th,  a.  m.  barometer  a^  Wilming- 
ton 30.27,  or  0.20  above  normal,  after  which  the  pressure  gradually  diminished  to  the 
close  of  the  month. 

No.  VII. — 23d,  appeared  in  Oregon.  24th,  It  rapidly  extended  southeastward;  a. 
m.  barometer  at  Portland  30.32,  or  0.21  above  normal.  25th,  the  pressure  was  highest 
from  Oregon  to  western  portions  of  Kansas  and  Nebraska.  26th,  central  in  the  Lower 
Missouri  Valley,  and  then  lost  its  identity  on  account  of  No.  VI,  then  central  on  the 
South  Atlantic  coast  and  decidedly  the  more  prominent  of  the  two. 

No.  VIII  was  of  little  interest.  28th,  appeared  north  of  the  Lower  Lakes.  29th,  a. 
ra.  barometer  at  Rocklifte  30.27 ;  and  then  rapidly  disapx)eared. 

No.  IX. — 28th,  advanced  southeastward  over  Oregon ;  midnight  barometer  at  Port- 
laud  30.29,  or  0.20  above  normal.  29th,  moved  eastward  toward  the  Missouri  Valley. 
30th,  by  midnight  was  central  in  Nebraska  and  Southern  Dakota;  barometer  0.22 
above  normal  at  North  Platte. 

Areas  of  low  pressure. — ^Ten  of  these  have  been  sufficiently  well  marked  to  be  charted. 
The  storm  described  in  the  May  review  as  No.  XIV  continued  on  the  Ist  along  the 
coast  from  Southern  New  England  to  North  Carolina,  but  with  increasing  pressure. 
Northeast  to  southeast  gales  prevailed  north  of  Chesapeake  Bay,  and  northeast  to 
northwest  gales  thence  southward.  2d,  the  winds  gradually  diminished  to  brisk. 
Cautionary  signals  were  hoisted  May  30  from  North  Carolina  to  New  Jersey,  and  May 
31  along  the  New  England  coast ;  all  justified  except  on  coast  of  Maine.  Maximum 
hourly  velocities:  Kittyhawk,  NE.  37;  Cape  Henry,  NW.  36;  Atlantic  City,  NE.  52; 
Bamegat,  NE.  56;  New  Haven,  NE.,  Wood's  HoU,  E.,  and  Boston,  NE.,  32  mile^. 

No.  I. — 1st,  threatening  and  rain^  weather  prevailed  from  Utah  and  Montana  to 
Missouri,  Illinois,  and  Wisconsin,  with  frequently  heavy  thunder-storms  in  the  North- 
west, In  the  morning  the  area  of  low  pressure  lay  from  W.  to  E.,  but  by  night  changed 
so  as  to  nin  from  N.  to.  S.;  midnight  barometer  at  Omaha  29.51,  or  0.30  below  normal. 
A  tornado  formed  in  Western  Missouri,  between  2  and  3  p.  m.  A  dense,  muddy-looking, 
funnel-shaped  cloud,  obscuring  everything  beyond,  was  observed  over  the  Missouri 
River  about  1^  miles  below  Missouvi  City  (about  14  miles  west  of  Richmond);  at  same 
time  another  cloud  was  observed  to  the  westward,  distance  between  the  two  clouds 
about  2  miles ;  they  passed  oil'  to  the  northeast,  with  a  noise  like  that  of  a  heavy  freight 
train  when  ruuning,  and  in  the  distance  appeared  to  unite  in  one  immense  cloud  and 
descend ;  day  intensely  sultry.  As  it  approached  Richmond,  an  observer  states  that  the 
"  two  dense,  black,  funnel-shaped  clouds  appeared  to  unite,  with  small  end  down ;  objects 
were  drawn  upward  and  then  scattered  broadcast ;  it  moved  slowly."  As  it  entered  the 
city,  about  4.05  p.  m.,  from  the  south,  it  passed  over  the  Conservator  printing-office, 
where  it  hung  for  several  seconds  with  a  violent  rotary  motion^  and  then  moved  a  little 
toward  the  south ;  it  then  passed  direct  north  through  the  city,  sweeping  everything 
clean  ;  heavy  sills,  18  inches  square  and  16  feet  long,  were  taken  from  the  foundations  of 
buildings  and  carried  away  ;  trees  in  every  instance  were  twisted  in  a  direction  against 
the  hands  of  a  watch  and  hurled  from  west  t^o  east.  The  post-oflfice  was  entirely  swept 
away,  and  letters  have  since  been  returned  from  places  12  miles  distant.  On  the  east 
Hide  the  line  of  destruction  was  almost  straight,  while  on  the  west  it  was  looped  and 
jagged;  this  "looped"  formation  was  particularly  noted.  Its  path  through  the  city 
was  about  250  yards  or  three  squares  wide  and  one  mile  long,  in  which  space  not  a 
single  house  was  left  standing;  this  distance  was  traversed  in  less  than  five  jninutes  ; 
no  rain  fell  during  its  passage,  but  it  was  preceded  by  a  few  minutes'  heavy  rain :  as- 
cending and  descending  currents  were  noticed.  At  the  old  cemetery  (on  the  nortliem 
margin  of  the  city),  everj'  tombstone  was  leveled,  and  many  were  broken  to  pieces ; 
the  grass  was  scorched  as  if  by  tire.  It  then  rose  from  the  earth,  but  descended  two 
miles  distant  at  Crooked  Kiver,  wuere  an  iron  bridge  wjis  doubled  and  twisted  up, 
l»er8ons  iiy  ured,  and  buildings  carried  away  for  two  miles  beyond.  It  passed  over  Mor- 
ton (in  eastern  portion  of  Ray  County),  and  again  descended  at  Higlisinger's,  near  Ray 
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destroyed  13  houses.  In  Richmond  over  100  bnildin^  were  destroyed,  13  |>erRonB  killed, 
and  about  70  injured.  A  tornado  also  formed  between  4  and  5  p.  m.,  about  six  miles 
west  of  Clark's  ^on  the  Union  Pacific  Railroad);  Nebr.,  and  about  one-half  mile  south 
of  railroad  track;  passed  from  NW.  to  8E.,  demolished  several  buildings,  and  dis- 
appeared over  the  Platte  River ;  lasted  20  minutes,  and  is  described  as  a  black  column. 
At  Adair,  Iowa,  during  the  afternoon,  houses  were  blown  down,  two  persons  killed, 
and  several  iiyured;  in  Guthrie  County  (next  north  of  Adair),  great  damage  to  build- 
ings and  crops  by  wind-storm.  At  Milwaukee,  during  p.  m.,  vor>^  severe  thunder-storm 
from  south,  during  which  ball  lightning  did  much  damage ;  telegraph  lines  were  af- 
fect^ed.  2d,  the  central  pressure  continued  diminishing ;  midnigbt  barometer  at  Breck- 
enridge  29.38,  or  0. 39  below  normal.  Rainy  weather  prevailed  from  the  Northwest  to  the 
Lakes,  with  heavy  wind  and  thunder  storms,  especiallv  in  Iowa,  where  floods  followed. 
3tl,  as  it  passed  into  Canada,  generally  light  rains  fell  in  the  Lake  region,  with  high 
winds  and  gales.  The  three  following  days,  the  central  depression  passed  n<jfth  of 
the  limit  of  the  stations,  but  a  barometric  trough  reached  southward  into  the  Gulf 
States,  in  which  frequent  thunder-storms  occurred,  with  high  winds  and  gales  from 
North  Carolina  northward.  Cautionary  signals  were  ordered  the  1st  alou^  Lak^s 
Michigan  and  Superior;  2d,  Lakes  Huron  and  Erie;  3d,  Lake  Ontario;  5tn,  frt>m 
North  Carolina  to  Maine,  except  Connecticut,  and  verv  generallv  justified.  Maximum, 
velocities:  Denver,  S.  48;  North  Platte,  NE.  72;  Oniaha,  8E.  33;  Breckenridge.  NE. 
32;  Bismarck,  NW.  36;  Duluth,  NE.  40;  Milwaukee  SE.  and  SW.  36;  Alpena,  AV.  28; 
Sandusky,  N.  34:  Rochester,  W.  28;  Cape  Lookout,  NE.  86;  Kittyhawk,  N.  :«;  Cape 
May  and  Sandy  Hook,  NW.  36;  Boston  and  Thatcher's  Island,  NW.  32;  Mount  Wash- 
ington, NW.  60;  Father  Point,  W.  34  miles. 

No.  II. — 6th,  this  storm  developed  in  the  Northwest,  with  rainy  weather  and  thunder- 
storms thence  to  Upper  Lakes.  On  Pike's  Peak  light  snow  fell  throughout  the  day. 
7th,  the  central  pressure  rapidly  diminished  ;  midnight  barometer  at  Louisville  29.55,  or 
0.38  below  normal.  Frequent  rains  were  reported  from  the  Upper  Lakes  to  the  Gulf  and 
South  Atlantic  States.  In  Texas,  as  the  winds  shifted  to  northerly  during  the  night, 
they  increased  to  gales  at  many  places.  8th,  the  rain-area  extended  to  the  Atlantic 
coast,  with  severe  thunder-storms,  increasing  winds,  heavy  squalls,  and  lower  press- 
ure ;  near  Fayetteville,  N.  C. ,  a  destructive  hail-storm.  Midnight  barometer  at  Atlantic 
City  29.43^  or  0.58  below  normal.  9th,  it  rapidly  moved  northeastward  over  Nova 
Scotia.  Signals  were  displayefl  the  6th  along  Lakes  Superior  and  Michigan;  7th, 
Lakes  Huron,  Erie,  and  Ontario ;  8th,  along  coast  from  North  Carolina  to  Maine.  The 
majority  of  those  on  Lakes  Huron  and  Ontario  and  the  New  England  coast  were  not 
justified.  Maximum  velocities:  Denver,  N.  36;  Indianola,  NE.  43;  Knoxville,  SW. 
30;  Duluth,  NE.  30;  Sandusky,  NE.  30;  Tvbee  Island,  SW.  32;  Smithville,  SW.  32; 
Cai>e  Lookout,  SW.  42;  Cape  May,  S.  30;  New  London,  SE.  30;  Eastport,  NW.  40; 
Mount  Washington,  SE.  58  miles. 

No.  III.— 6th,  at  midnight,  the  barometer  at  Portland,  Oreg.,  reached  its  minimum  a, 
29.73,  or  0.34  below  the  normal.  Clear  or  partly  cloudy  weather  prevailed  in  the 
Pacific  States.  At  Mai-e  Isljtnd,  Cal.,  the  SW.  wiuTl  attained  an  hourly  velocity  of 
65  miles  at  5  p.  m.  7th,  the  pressure  began  diminishing  in  the  Northwest.  8th,  threat- 
ening weather,  with  generally  light  rains,  was  reported  from  Kansas  northward.  9th, 
it  increased  in  extent  and  force,  with  heavy  rains  in  the  Ohio  Valley.  In  Geoma, 
South  Carolina,  and  Virginia  severe  thunder-stonns  and  toma<loes  are  reportea  to 
have  l)een  produced.  In  Richmond  County,  Georgia,  tornado  swept  across  lower  end  of 
Georgia  Railroad ;  vicinity  of  Harlem  and  Belair,  terrible  storms,  houses,  fences,  and 
stationary  cars  blown  over;  at  Belair,  large  cotton  factory  demolished  and  crops 
ruined;  near  Berzelia  every  outhouse  blown  down.  In  Columbia  County,  Georgia, 
hailstones  weighing  from  1  to  3  pounds,  killing  cattle  and  hogs.  In  South  Carolina, 
Currj'town  almost  swept  away ;  along  Charlotte  and  South  Carolina  Railroad,  cars 
overturned,  houses  blowu  down,  crops  and  cattle  destroyed;  several  deaths  reported. 
Vicinity  of  Petersburg,  Dinwiddle  County,  Virginia,  four  distinct  thunder-storms  from 
4  p.  m.  to  midnight,  accompanied  by  heavj'  wind,  hail,  incessant  lightning,  and  tre- 
mendous rain-fall ;  trees  uprooted ;  crops  in  adjoining  coimties  suffered  severely.  At 
Town  Creek,  N.  C,  severe  hail-storm.  Midnight  barometer  at  Cincinnati  29.41,  or  0.52 
below  normal.  10th,  the  rain-area  reached  from  the  Eastern  Gulf  and  Atlantic  States 
to  the  lowy  lakes,  with  frequent  high  winds  and  gales.  11th,  it  moved  northeastward 
at  some  distance  off  the  coast,  preceded  by  easterly  gales.  Midnight  barometer  at 
Sydney,  C.  B.,  29.54,  or  0.44  below  the  normal.  Signals  ordered  the  9th  along  the 
lower  lakes  and  coast  from  North  Carolina  to  Massachusetts  were  justified,  except  on 
Lake  Ontario;  those  ordered  the  10th,  on  the  ctmst  of  Maine,  were  not  justified. 
Maximum  velocities:  San  Francisco,  SW.  34;  Pike^  Peak,  N.  40;  North  Platte,  NW. 
36 ;  Louisville,  S.  30 ;  Sandusky,  NE.  35 ;  Capes  Lookout  and  Hatteras,  SW.  32 ;  Cai>e 
May,  S.  27  and  N.  44;  Sandy  Hook,  E.  40;  Boston,  NE.  28;  Mount  Washington,  SE. 
58  miles.  At  Accotink,  Va.,  the  wind  is  reported  to  have  increased  to  hurricane  force, 
from  the  east,  at  1  a.  m.  of  the  10th. 

No.  IV. — ^After  the  previous  disturbance  had  passed  eastward  ftt)m  the  Pacific  coast 
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the  pressnTe  again  began  diminiHhln^  in  California.  9tli,  a.  m.  barometer  at  San  Fran- 
cisco 0.15  below  normal.  At  Austin,  Nev.,  thunder  storms  prevailed  all  night ;  at 
Virginia  City,  considerable  hail.  10th,  barometer  at  San  Francisco  0.17  below  normal. 
Ligut  rains  occiisionally  fell  in  California.  Nevada,  and  Western  Montana;  on  Pike's 
Peak,  sleet.  11th,  falling  barometer  ana  increasing  southeasterly  winds,  over  the 
country  west  of  the  Mississippi,  indicated  its  approach.  Light  rains  fell  from  Dakota 
to  New  Mexico  and  Western  Texas.  12th,  it  moved  southward  over  Kansas.  Threat^ 
ening  and  rainy  weather  prevailed  from  Utah,  Montana,  and  Western  Dakota  to  In- 
dian Territory" and  Missouri,  with  fi*3quently  heavy  thunder-storms;  also  from  the 
Western  Gulf  States  to  the  Lower  Ohio  Valley.  13th,  rainy  weather  continued  from 
Montana  and  Dakota  southeastward  to  the  Gulf  States.  14th,  thunder-storms  were 
frequent  in  the  Gulf  States  and  Tennessee.  Maximum  velocities:  Mare  Island,  Cal., 
SW.  56 ;  Santa  F6,  E.  26 ;  North  Platte,  S.  46 ;  Dodge  City,  8.  44 ;  Pike's  Peak,  NW. 
44 ;  Bismarck,  SE.  48 ;  Indianola,  S.  29  miles.  For  six  days  previous  to  the  15th  a 
vessel  was  detained  off  San  lYancisco  by  heavy  gales. 

No.  V. — 14th,  advanced  southeastward  over  Dakota,  with  rainy  weather,  thence  to 
Miunesota,  nud,  at  places,  gales.  15 th^  frequent  rains  accompanied  it  in  the  Upper 
Mississippi  Valley  and  Upper  Lake  region,  with  very  brisk  wuids.  16th  and  17th,  as 
it  passea  eastward  to  the  north  of  the  stations,  a  barometric  trough  formed  to  the  south- 
westward,  in  which  frequent,  but  generally  light,  rains  fell.  Signals  were  ordered 
the  16th  for  the  New  Jei-sey  roast,  and  17th  lor  the  North  Carolina  coast,  and  justified. 
Those  for  the  Southern  New  England  coast  were  not  justified.  Maximum  velocities : 
Pike's  Peak,  SW.  45;  Bismarck,  W.  36;  Breckenridge,  SE.  48;  North  Platte,  8.  30; 
Dodge  Citv,  NE.  38;  Fort  Sill,  NE.  50;  Kittyhawk,  SW.  28;  Cape  May,  8.  30;  Sandy 
Hook,  SW.  27  miles. 

Nos.  VI  and  VII. — ^Whilo  the  pressure  continued  low,  with  frequent  rains  and  thun- 
der-storms, in  Texas  and  Indian  Territory  the  15th  and  16th,  after  the  passage  of  the 
two  preceding  low-pressure  areas,  it  also  began  decreasing  from  Oregon  southeastward; 
midnight  barometer  at  Salt  Lake  City  0.19,  and  at  Virginia  City  0.18,  below  normals. 
17th,  rainy  weather  prevailed  from  the  Gull' States  to  Kansas,  Missouri,  and  the  Ohio 
Valley.  18th,  frecjuent  rains  continued  from  the  Southwest  to  South  and  Middle  At- 
lantic States.  At  Mooringsport  (near  Shreveport)^  La.,  a  destmctive  thunder  and  hail 
storm  was  pro<luced.  19t-ii,  the  northeasterly  winds  on  the  North  Carolina  coast  in- 
creased to  gales,  and  the  sigiials  ordered  the  17th  instant  were  justified,  but  lowered 
too  soon.  Maximum  velocities:  San  Francisco,  SW.  32 ;  Umatilla,  Greg.,  SW.  28;  Salt 
Lake  City,  E.  32;  Pike's  Peak,  NE.  44;  Vicksbnrg,  S.  32;  Cap©  Lookout,  NE.  35;  Kit- 
tyhawk, NE.  33  miles. 

No.  VIII. — 17th,  light  rains  fell  in  Montana  and  Western  Dakota,  accompanying 
thunder-storms.  18th,  they  extended  into  Minnesota  with  increasinff  winds.  19th,  as 
the  center  moved  eastward  a  barometric  trough  extended  southwara.  .On  its  western 
side  the  gradient  nn  as  steep,  resulting  in  northwesterly  gales,  severe  thunder-storms, 
and  h.iil  at  places.  20th,  it  progressed  slowly  to  the  eastwarcl,  producing  heavy  rains 
and  gales  over  the  Upper  Lake  region.  On  Lake  Michigan  many  vessels  suffered 
severely.  Midnight  barometer  at  Alpena  29.49,  or  0.39  below  normal.  21st,  a.  m. 
barometer  at  Toledo  and  Port  Huron,  respectively,  29.47  and  29.45,  or  0.46  and  0.45  oelow 
normals.  Threatening  and  ainy  weather  ]>revailed  from  the  lakes  to  the  Eastern  Gulf, 
South,  and  Middle  Atlantic  States,  witb  high  winds  and  gales  at  many  places.  22d, 
the  rain-area  covered  the  Middle  States,  New  England,  lower  lakes,  and  Lake  Huron, 
with  increasing  winds  on  the  coast.  23(1  to  25th,  while  progressing  northeastward,  fre- 
quent rains  and  high  winds  accompanied  it.  Sisals  were  orderSl  the  20th  along  the 
upper  lakes,  but  rather  late ;  21  st,  along  Lake  Erie,  the  North  Carolina  and  New  Jersey 
coasts,  which  were  partly  justified ;  22d,  along  the  Southern  New  England  coast  and 
at  Eastport,  also  i)artly  justified.  Maximum  velocities:  Bismarck,  SW.  and  N.  36; 
Pike's  Peak,  N.  48 ;  Dodge  Citv,  N.  36 ;  Leavenworth,  S.  36 ;  Escanaba,  N.  34  ;  Milwau- 
kee, W.  28;  Cape  Lookout,  SE.  36;  Sandy  Hook,  SE.  28;  New  London,  SE.  33; 
Thatcher's  Island,  SE.  32;  Eastport,  SE.  32;  Quebec,  NE.  gale;  Mount  Washington, 
SE.  68  and  NW.  75  miles. 

No.  IX. — ^21st,  p.  ra.  barometer  at  San  Francisco  fell  to  29.79,  or  0.18  below  normal, 
with  high  SW.  wind.  22d,  light  rains  were  occasionally  reported  from  Arizona  and 
New  Mexico  to  Idaho  and  Montana,  with  high  SE.  wind  at  Pioche,  Nev.  The  lowest 
pressure  advanced  northeastward  toward  Oregon ;  p.  m.  barometer  at  Portland  0.18 
i)elow  normal.  23d,  b<»gan  lulvanciug  toward  the  Northwest,  with  occasional  light 
rains  and  high  winds  from  New  Mexico  to  Nevada,  Oregon,  Idaho,  and  Montana,  and 
with  heavy  rains  and  southerly  gale^  in  Western  Nebraska.  24th,  the  central  disturb- 
ance reached  Manito1)a,  with  a  barometric  trough  reaching  southward  beyond  Indian 
Territory,  in  which  frequent  rains  and  high  southeaflterly  winds,  shifting  to  nortb- 
west4*rly,  prevailed.  25tli,  occasional  rains  fell  in  the  Southwest,  and  frequent  rains 
with  high  winds  in  the  Northwest.  26th,  a.  m.  barometer  at  Marouette  29.60.  or  0.26 
below  normal.  Tlie  center  passed  northeastward  into  Canada,  followed  at  places  by 
high  SW.  or  N^V.  winds  over  the  n^tpor  lakes  and  Lake  Erie.    Not  any  signaLs  were 
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displayed.  Maximnm  velocities :  San  Francisco,  SW.  26 ;  Pioche,  8E.  26 ;  Umatilla^ 
Greg.,  W.  36 ;  Salt  Lake  City,  E.  36;  Virginia  City,  SW.  32;  Pike's  Peak,  W.  64;  Denrer, 
N.  33  ;  North  Platte,  S.  50  and  NW.  48 ;  Bismarck,  N W.  45 ;  Pembina,  8E.  31 ;  Milwau- 
kee, W.  30 ;  Cleveland,  S.  28  miles. 

No.  X. — ^After  high  pressure  No.  VII  had  passed  southeastward  from  Oregon  on  tb« 
25th,  tne  pressure  rapidly  diminished  on  the  Pacific  coast  and  reached  its  minimum  the 
26tli ;  p.  m.  barometer  at  San  Francisco  0.18  below  normal.    27th,  high  winds  pre- 
vailed in  the  afternoon  at  San  Francisco  and  Red  Bluff,  Cal.    The  central  depression 
advanced  northeastward  toward  Dakot-a.    28th,  p.  m.  barometer  at  Salt  Lake  City 
0.25  below  normal.    Occaaionally  light  rains  fell  from  Oregon  and  Neva<la  to  the 
northwest,  with  frequent  high  winds  and  gales ;  also  frequent  rains  in  the  Southern 
States.    29th,  the  center  continued  northeastward  over  Manitoba,  with  a  deep  baro- 
metric trough  extending  southward  over  Texas,  in  which  heavy  rains  and  high  winds 
or  gales  were  frequent.    The  a.  m.  barometer  at  Bismarck  read  0.36  below  normal. 
30th,  the  barometric  trough  advanced  eastward  and  at  midnight  reached  from  Lake 
Superior  southwest  ward  to  Texas.    Maximum  velocities :   San  Francisco,  SW.  30; 
Red  Bluff,  NW.  27;  Winnemucca,  W.  41 ;  Salt  Lake  City,  NW.  32;  Pike's  Peak,  NW. 
and  SW.  44;  Denver,  SE.  33;  North  Platte,  SE.  60,  and  NE.  44;  Dodge  City,  S.  40; 
Bismarck,  W.  :i6 ;  Saint  Louis,  S.  30;  Saint  Paul,  SE.  30  miles. 

INTERNATIONAL  METEOROLOGY. 

FebrtMry.—V2,  54°  52'  S.,  64°  W.,  severe  SW.  gale.  18, 11  a.  m.,  off  west  end  of  Wol- 
laston  Island,  Patagonia,  "v«ry  hard  blow"  from  WSW. 

March,— 'S,A1°  23'  N.,  66°  W.,  fresh  gale,  heavy  rain,  SW.  squalls  and  heavy  sea. 
22d,  off  CaiM)  of  Good  Hope,  heavy  westerly  gales,  lasting  ten  davs. 

ApHL—e,  38^  31'  S.  (f),  31°  28'  W.,  terrific  NE.  hun-icano.  9th,  32°  S.,  29°  W.,  very 
heavy  "pampero,"  lasting  21  hours;  lost  sails,  swept  decks,  bulwarks  stove,  &c.;  41*^ 
S.,  37°  W.,  bark  Spirit  of  the  Morning  had  chief  officer  washed  overboard  and  drowned- 
19th,  off  Port  of  San  Nicholas,  Parana  River,  South  America,  gale.  22d,  Mauritius, 
Indian  Ocean,  from  23  to  28  inches  of»rain  fell  at  a  few  stations  in  the  southern  part 
of  island,  in  about  14  hours.  30th,  53°  20'  N.,  30°  W.,  heavy  gale  from  NW.  to  WSW., 
lasted  to  May  17. 

May, — ^2,  Paramaribo,  Dutch  Guiana,  South  America,  11  a.  m.  to  12. 10  p.  ra.,  £.  gale. 
4th,  off  Tonala,  Mexico,  schooner  Farragut  parted  anchor,  drove  aohore,  and  became 
a  total  wreck  during  a  "riorther."  4th  to  9th,  port  of  Rio  Janeiro,  South  America, 
heavy  SE.  sea,  swell  inside  port  greater  than  known  since  1855 ;  nearly  all  vessels 
dragged  anchors,  one  brig  wrecked.  12th,  while  on  Saya  de  Mahla  Banks,  bark  Lea- 
titia  (whaler)  experienced  hiiixicane  lasting  42  hours.  15th,  35°  50'  N.,  67°  43'  W.,  9 
a.  m.,  S£.  gale,  thick  weather,  and  heavy  sea^i;  2  p.  m.,  increased  to  hurricane,  veered 
to  SW.  witn  violent  squalls,  seas  making  clean  breach  over  ship ;  6  p.  m.,  moderated 
and  veered  to  WSW.;  ship  steered  ENE.  before  sea  during  16th  with  falling  barometer 
and  inci-easing  winds;  17th,  fearful  seas,  crew  lashed  to  i)um]>s;  8  a.  m.  gale  moder- 
ating. Bark  Advocate  left  New  York  13th,  was  struck  by  hun*icano  on  the  loth,  lost 
all  3  masts  afternoon  of  16th,  and  was  abandohed  17th  1(K)  miles  £.  of  Sandy  Hook. 
16th,  180  miles  north  of  Bermuda,  revolving  gale  lasting  four  days,  lost  jib-boom,  fore 
and  main  masts,  &c.  18th  to  20th,  45^  N.,  59°  W.,  very  heavy  gale.  20th,  4(V  45'  N., 
56^  49'  W.,  7.35  a.  m.  (Washington  mean  time),  moderate  NE.  gale,  barometer  29.93 ; 
Turk's  Island,  Bahamas,  heavy  sea.  25th,  35°  18'  N.,  GO^  20'  W.,  heavy  sea  and  squally. 
26th,  35°  3'  N.,  15°  28'  W.,  fresh  NE.  gale  and  heavy  sea.  27th,  54°  47'  N.,  19°  33'  W., 
NW.  and  NE.,  squally :  49°  50'  N.,  17°  22'  W.,  WNW.,  fog,  rain  and  high  sea.  28th, 
54°  00'  N.,  28°  08'  W.",  NE.  and  SE.,  squally;  49°  16'  N.,  2;^  13'  W.,  NW.,  W.,  stormy ; 
Paramaril)0,  Dutch  Guiana,  South  America,  3.45  to  4.15  p.  m.,  E.  and  NE.  gale  with 


with  heavy  rains.    3l8t,  47°  56'  N.,  44°  0'  W.,  W*  heavy  squall,  thick  fog;  50°  37'  N., 
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winds,  RquaUy,  rain;  46°  08'  N.,  39°  12'  W.,  NNW.,  sqnally;  45°  28'  N.,  38^  36'  W., 
fresh  NW.  gales,  rain;  48°  55'  N.,  15°  13'  W.,  W.  and  SW.  wind  and  sea  increasing, 
heavy  rain  during  morning.  7th,  48°  27'  N.,  23°  01'  W.,  SSW.  winds  and  high  west- 
erly swell  dnring  morning,  SE.  to  NE.  rahi-sq nails  during  evening.  8th,  43°  54'  N., 
56°  45'  W.,  heavy  W.  swell.  9th,  41°  50'  N.,  60°  25'  W.,  NW.  and  SSW.  squally,  rain  ; 
40°  33'  N^  66°  55^^  W.,  3  a.  m.,  heavy  sciuall  from  S.,  dismasted  vessel.  10th,  40°  40'  N., 
67°  12'  W.,  squally,  rain.  Bark  Serena,  from  New  Castle,  New  South  Wales,  at  San 
Francisco  June  10,  reports,  no  date,  latitude  38°  50'  N.,  168°  W.,  hurricane  beginning 
at  SSE.,  ending  at  W.  by  N.,  lasting  48  hours  and  blowing  heavy  for  4  days.  11th, 
schooner  Speedwell,  Trinidad  to  Boston,  thrown  by  current  on  San  Felipe  Reef  during 
night,  total  loss.  12th,  49°  50'  N.,  5°  53'  W.,  W.  stormy  with  rain.  13th,  42°  49'  N., 
54°  28'  W.,  high  W.  sea;  50°  03'  N.,  13°  50'  W.,  high  westerly  swell ;  51°  04'  N.,  4^ 
13'  W.,  SW.  and  NW.  brisk  gale,  showers,  heavy  W.  sea.  14th,  bark  Loch  Doon,  at 
San  Francisco  from  New  South  Wales,  reports  gale  in  longitude  129°  W.,  no  date.  16th, 
49°  30'  N.,  11°  21'  W.,  NW\  stormy.  20th,  49°  55'  N.,  15°  54'  W.,  heavy  NW.  sea. 
2l8t,  49°  39'  N.,  2:5°  31'  W.,  heavy  NW.  sea.  22d,  48°  45'  N.,  33°  30'  W.,  high  west- 
erly swell.  25th,  48°  30'  N.,  23°  14'  W.,  heavy  sea.  26th,  47°  54'  N.,  30°  43'  W.,  strong 
NW.  br<?tze  and  squally.  28th,  47°  48'  N.,  46°  21'  W.,  heavy  WSW.  sea  and  thick 
fog;  45°  12'  N.,  45°  03'  W.,  W.  stormy,  ship  labored  heavily,  high  sea;  51°  03' N.,  24° 
16^  W.,  NW.  fresh  winds  and  squalls  ;  51°  02'  N.,  14^46'  W.,  fresh  gale,  rain,  and  high 
sea.  29th,  49°  59'  N.,  33°  16'  W.,  squally,  rain;  50°  25'  N.,  21°  48'  W.,  strong  NE. 
gale,  rain,  high,  confused  sea. 

Ice  at  sea, — Steamer  Polynesian,  at  Liver|iool,  June  24,  firom  Montreal,  reports  col- 
lided with  iceberg  when  in  Straits  of  Belle  Isle. 

Ocean  currentu, — Steamship  Pennsylvania,  running  between  New  York  and  Liverpool, 
report*,  June  15,  "strong  current  setting  SW.,  one  mile  per  hour,  to  the  north  of  the 
Gulf  Stream,  extending  from  Fastnet  Rock  (south  coast  of  Ireland)  to  George's  Bank, 
since  Ai^ril  15;  prevailing  wind  during  same  period  NE.  and  E.'^ 

Tornado  in  China. — April  11,  Canton,  China,  terrible  tornado  from  SW.  to  NE. ; 
average  breadth  of  track  600  feet ;  came  from  the  sea  in  form  of  waterspciut ;  struck 
the  settlement  of  Stameen  and  passed  thence  northeastward  over  Canton,  where  it 
caused  immense  damage  to  native  portion  of  city ;  10,000  pei'sons  reported  killed. 
Considerable  damajre  was  also  done  and  numbers  of  lives  lost  at  the  villages  of  Pah 
Hiu-Hock  and  Pah  Hock-Tang,  about  two  or  three  miles  north  of  Canton,  and  at 
Fatshan. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  lines  on  Chart  No.  II  illustrate  the  general  distribution  of  the  tem- 
perature of  the  air  for  the  month.  The  average  of  the  mean  temperatures  is  slightly 
higher  than  the  normal  for  the  Paciiic  Coast  and  Minnesota,  about  normal  for  the 
Gulf  States,  and  below  the  normal  in  the  other  sections,  especially  in  the  Middle  Atlan- 
tic States,  Ohio  Valley,  and  Tennessee. 

Minimum  and  fnaximum  temperatureey  respectively :  Maine — at  Orono,  38°  aiid  93°  ; 
Portland,  45°,  94°.  New  Hampsliire — Mount  Washington,  15°,  71° ;  Contoocookville, 
39°,  94°.  Vermont— Lunenburg,  ;M°.  90° :  Burlington,  37°,  94^  ;  West  Charlotte,  ^8°, 
95°.  Massachusetts— Waltham,  37°,  92°;  Wood's  HoU,  46°,  81°;  Somerset,  43°,  94°. 
Khode  Island — ^Newport,  48°,  87° :  Fort  Adams,  51°,  78°.  Connecticut — New  Haven,. 
45°,  86° ;  Colebrook,  46°,  88°.  New  York— Madison  Barracks,  33°,  95° ;  Rochester, 
40°,  93° ;  New  York  City,  47°,  88°;  West  Point,  41°,  97°.  New  Jersey— East  Orange, 
43°,  90°;  Long  Branch,  50°,  92°;  Atlantic  City,  45°,  85°;  Atco,  52°,  94°.  Pennsyl- 
vania—near Franklin,  32°,  88© ;  Philadelphia,  49°,  90° ;  Pittsburg,  43°,  96°.  Dela- 
ware—Dover, 58°,  90°.  Maryland— near  Woodstock,  43°,  90° ;  Saint  Inigoes,  60°,  92° ; 
Baltimore,  51°,  9*^°.  District  of  Columbiar— Washington,  48°,  95°.  Virginia— Wythe- 
ville,  44°,  85° ;  Lynchburg.  51°,  93°  ;  Norfolk,  56°,  97°.  West  Virginiar-Morgantawn, 
41°,  90°.  North  Cai-olinar-Roan  Mountain,  40°,  72°;  W^eldon,  61°,  98°,  Wilmington, 
52°,  91°.  South  Carolina— Aikin,  56°,  93° ;  Charleston,  64°,  90°.  Georgia— McPherson: 
Barracks,  50°,  95°  ;  Augusta,  58^,  96°.  Florida— Saint  Mark's,  63°,  94° ;  Key  West,  74°, 
94°  ;  Houston,  74°,  100°.  Alabama— Green  Spring,  62°,  94° ;  Montgomerv,  6.3°,  95° ; 
Mobile,  67°,  9o°.  Mississippi— Vicksburg,  62°,  95° ;  near  Brookhaven,  66°,  93°.  Ix)U- 
isiana— Baton  Rouge  Barracks,  60°,  96°  ;  Shreveport,  66°,  94° ;  New  Orleanp,  71°,  92°.. 
Texas— Fort  Grithn,  51°,  97°  ;  Fort  Concho,  58°,  102°;  Eagle  Pass,  62°,  101^;  Indian- 


94°.  Arkansas— Mount  Ida,  60°,  89° ;  Judsonia,  60°,  90°.  Michigan— Fort  Brady,  33°, 
87° ;  Litchfield,  49°,  95° ;  Grand  Haven,  40°,  87°  ;  Detroit,  42°,  92°.  Indiana— Vevay, 
46°,  94° ;  Indianapolis,  50°,  91°  ;  Richmond,  50°,  100°.  lUinois,  Riley,  44°,  89°  ;  Chi- 
cago, 50°  85° ;  Cairo,  57°,  89°;  Anna,  57°,  94°.  Missouri— Lebanon,  50°,  94°;  Saint 
Louis,  53°  90° :  Coming,  54°,  92°.  Kansas— Dodge  City,  48°,  95° ;  Leavenworth, 
49°,  91° ;  Fort  Wallace,  54°,  95°.    Indian  Territory— Fort  Gibson,  54°,  93° ;  Fort  Sill, 

39SIG 
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580,  920.  Wisconsin— Ashland,  32^,  90°  ;  Milwaukee,  45°,  83© ;  La  Crosse,  45^,  90°. 
Iowa— Logan,  44°,  8G<^ ;  Keokuk,  50^,  89^ ;  Dubuque,  45^,  91^ ;  Guttenburg,  48^,  94^. 
Nebraska— Fort  Harteufl*,  40^,  92" ;  Omaha,  46^,  89^  ;  Nortli  Platte,  45^,  92^ ;  near 
Genoa,  53°,  94°.  Minnesota— Breckenridge,  42",  89";  Saint  Anthony,  5:^',  88";  Dn- 
luth,  41",  88".  Dakota— Fort  Pembina,  35",  87";  Yankton,  47",  89"';  Bismarck,  4t5\ 
92".  Colorado— Pike's  Peak,  15",  44";  Denver,  43",  93";  Fort  Lyon,  48",  99-.  Wvo- 
ming— Cheyenne,  ;%",  86" ;  P'ort  Fetterman,  :j7o,  92".  New  Mexico— Fort  Wingatr, 
35",  58" ;  Santa  F<^,  :W",  90".  Arizona— Yuma,  56",  110".  Nevada— Winnenmcca,  :«^ . 
94" ;  Pioche,  39",  90" ;  Camp  McDermit,  40",  100".  ITtali— Salt  Lake  City,  45-,  9:^ 
Montana— Virginia  City,  35",  85".  Idaho— Boise  City,  43",  96".  Oregon— RoseburK, 
43",  96" ;  Umatilla,  48",  103".  California— Santa  Cruz,  40",  80" ;  Fresno,  55",  Khi^  ; 
Red  Bluff,  53",  105";  Visalia,  47",  101" ;  San  Diego,  51",  76" ;  San  Francisco,  51",  7.r. 

Hanges  of  temperature, — The  monthly  ranges  will  appear  from  an  examination  of  above 
minima  and  maxima  temperatures.  The  greatest  daily  ranges  vary  as  follows ;  In  New 
England,  from  21"  on  Mount  Washington  to  31"  at  Burlington  and  Boston ;  Middle 
Atlantic  States,  18"  at  Cape  May  to  29"  at  Norfolk  ;  South  Atlantic  States,  19"  at  Cain- 
Lookout  to  31"  at  Augusta ;  East  Gulf  States,  14"  at  Key  West  to  2«"  at  Saint  Mark's; 
West  Gulf  States,  16"  at  New  Orleans  to  29"  at  Corsieaua ;  Ohio  Valley  and  Tennessee, 
20"  at  Cairo  to  32"  at  Knoxville  and  36"  at  Morgantown ;  Lower  Lake  region.  24"  at 
■Sandusky  to  29"  at  Rochester ;  I7pper  Lake  region,  20"  at  Chicago  to  31"  at  Marquette; 
Upi>er  Mississippi  Valley  and  Minnesota,  21"  at  Saint  Louis  to  32"  at  Dubuque  and  4'^ 
ftt  Pembina ;  Lower  Missouri  Valley,  26"  at  Yankton  and  Omaha  to  29"  at  Leaven- 
worth ;  Eastern  Slope,  from  Dakota  to  Northwestern  Texas,  25"  at  Fort.  Sill  to  37"  at 
Bismarck,  Dodge  City,  and  McKavett;  Rocky  Mountains,  18"  on  Pike's  Peak,  and 
from  3:5"  at  Virginia  City  to  39"  at  Denver;  Western  Plateau,  32"  at  Pioche  to  41*^  at 
IVinnenuicca ;  California,  18"  at  San  Diego  to  40"  at  Visalia;  Oregon,  36"  at  Portlaml 
to  45"  at  Umatilla. 

Froate  occurred  as  follows:  On  the  summit  of  Pike's  Peak,  every  day;  summit  »>! 
Mount  Washington,  from  the  5th  to  the  13th,  25th,  26th.  In  Montana,  on  the  Ist,  2il, 
iW,  and  13th.  Dakota  (northern  i)ortion),  on  the  4th,  Iowa  (northern  portion),  on  2il. 
10th,  22d.  Wisconsin  (northern  portion),  on  8th,  9th,  12th,  21st;  22d,  injureti  vegeta- 
tion at  Neillsville.  Michigan  (nortlun*n  portion),  on  4th,  5th,  6th,  8th,  and  9th.  Illi- 
nois (central  portion)  22<L  Ohio  and  Pennsylvania  (interior),  on  6th  and  7th.  West 
Virginia,  7th.  New  York  (northern  portion),  6th,  7th.  and  26th  injureil  vegetation. 
•Connecticut  (northern  portion),  6th.  Massachusetts,  5th  and  7th,  heavy,  injure<l  veg*-- 
tation.  Vermont  and  New  Hampshire,  7th,  severe,  injured  vegetation.  Mame  (north- 
ern portion),  2d  and  7th. 

Ice  is  reported  to  have  formed  at  Simunit,  Colo.,  on  the  30th,  one-half  inch  in  thick- 
ness. 

PRECIPITATIOX. 

On  Chart  No.  Ill  is  illustrated  the  general  distribution  of  the  rain-fall  for  the  month. 
On  the  left  side  of  same  chart  will  be  found  a  table  giving  the  average  precipitation 
for  Juno  by  districts. 

Special  heavy  rains. — 1st  and  2d,  Guttenburg,  Iowa,  3.70  inches;  Plattsmonth,  Nebr.. 
2.98  inches;  Ames,  Iowa,  3.43  inches;  Clear  Creek,  Nebr.,  2.58  inches;  Independence. 
Towa,  4.05  inches ;  Tabor,  Iowa,  2.50  inches.  4th,  Terrell,  Kaufman  Ctmnty,  Texas, 
4th  to  7th,  7.50  inches ;  Fort  Gnffin,  Tex.,  3d  to  5th,  4.97  inches,  2.05  inches  in  3^  houTK. 
7th.  Smithville,  N.  C,  2.89  inches  ;  Green  Spring,  Ala.,  7th  to  8th,  2.79  inches.  8th, 
Mill  Village,  N.  H.,  2.30  inches;  Colebrook,  Conn.,  8th  to  9th,  2.24  inches;  Aubuni, 
N.  H.,  3.00  inches.  12th,  Yankton,  Dak.,  12th  to  13th,  3.20  inches;  Point  Pleasant, 
La.,  12th  to  14th,  16.55  inches;  Brookhaven,  Miss.,  12th  to  13th,  3.70  inches;  Terrell, 
Tex.,  4.50  inches.  13th,  Grt^en  Spring,  Ala.,  12th  to  14th,  4.30  inchi^s;  Charleston. 
S.  C,  2.39  inches;  Montgomery,  Ala.,  12tli  to  13th,  4.20  inehes  in  24  hours;  near  Fay- 
ette, Miss.,  3.40  inches.  14th,  Breckenridge,  Minn.,  1.67  inches  in  forty  minutes.  15th, 
Fort  Barrancas,  Fla.,  14th  to  17th,  9.50  inches.  16th,  Austin,  Tex.,  2.50  inches  in  two 
hours.  17th,  Goldsboro^  N.  C,  17th  to  19th,  3.85  inches;  Dover,  Del.,  3.00  iiichcK; 
Atco,  N.  J.,  17th  to  18th,  2.68  inches ;  Mount  Solon,  Va.,  17th  to  18th,  2.55  inches;  Dan- 
ville, Ky.,  5.00  inches;  Vinelaud,  N.  J.,  17th  to  18th,  2.88  inches;  Fort  Whipple,  Va., 
17th  to  18th,  4.01  inches;  Bamegat,  N.  J.,  17th  to  18th,  3.10  inches ;  Louisville,  Ky., 
2.81  inches;  Washington,  D.  C,  17th  to  18th,  4.09  inches;  Sandy  Spring,  Md.,  17th. 
18th,  3.59 inches.  18th,  Cape  Lookout,  N.  C,  3.17  inches;  Duubarton.N.  H,  18th, 
19th,  2.69  inches;  Fort  McKavett,  Tex.,  over  2.00  inches  in  two  hours.  19th, 
Fort  Lamed,  Kans.,  6.00  inches.  20th,  Escanaba,  Mich.,  3.04  inches;  Marquette,  Mich., 
5.76  inches;  Iowa  City,  Iowa,  2.29  inches.  21st,  Cumberland,  Md.,  2.20  inches  ;  Cole- 
brook,  Conn.,  2.87  inches ;  near  Arlington,  Ind.,  20th  to  2l8t,  2.25  inches.  22d,  Spring- 
field, Mass.,  3.79  inches;  New  London,  Conn.,  1.95  inches  in  four  hours.  23d,  Mount 
Desert,  Me.,  23d  to  24th, 2.70  inches;  Orono,  Me.,  22d  to  24th,  2.50  inches;  Mechanics* 
Falls,  Me.,  22d  to  23d,  2.25  inches;  North  Platte,  Nebr.,  2.10  inches;  Eastport,  Me., 
2.48  inches.    27th,  Springfield,  Mass.,  27th  to  28th,  2.40  inches;  Austin,  Tex.,  27th  to 
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2Stb,  4.04  inches.  23th,  Indepeijdence,  Iowa,  2.70  inches;  ne»r  MfUiflna,  Tex.,  5.10 
inches.  29th,  Guttenburg,  Iowa,  28lh  to  29th,  2.62  inches;  Afton,  Iowa,  28th  to  30th, 
4.45  iurhos  ;  Corninjr,  Mo.,  29th  to  30th,  4.30  inches;  Logan,  Iowa,  29th  to  30th,  G.OO 
inches;  Des  Moines,  Iowa,  2.73  inches;  I)e  Soto,  Nehr.,  2Hth  to  29th,  4.59  inches ;  Ames,. 
Iowa,  28th  to  30th,  3.44  inches ;  near  Howard,  Nebr.,  2rith  to  30th,  7.61  inches;  Mem- 
phis,  Tenn.,  1.00  in  40  minutes.  30th,  Tabor,  Iowa,  29th  to  30th,  2.97  inchiHi;  Lebanon, 
Mo.,  2.95  inches;  Plattsmwuth,  Nebr.,  29th  to  .30th,  2.06  inches;  Omaha,  Nebr.,  29th 
to  30th,  3.20  inches;  Fort  Barrancas,  Fla.,  3.00  inches. 

Largest  monthly  rain-falls. — Point  Pheasant,  Tensas  County,  Lonisiana,  18.23  inches: 
Terndl,  Kaufman  County,  Texas,  17.13 inches;  Fort  Barranciis,  Fla.,  13.88  iuches;  near 
Melissa,  Collin  County,  Texas,  13.59  inches;  Trinidatl,  Colo.,  12.82  inches;  Clarksville, 
Tex.,  12.50  inches;  Jacksboro',  Tex.,  10.91  iuches;  Logan,  Iowa,  10.61  inches;  Clear 
Creek,  Nebr.,  10.22  inches;  Fort  Griffin,  Tex.,  10.19  inches;  near  Brookhaven,  Miss., 
9.75  inches;  Plattsmouth,  Nebr.,  9.64  inches;  near  Howard,  Nebr.,  9.58  inches. 

Smallent  monthly  rain-falls. — At  Sacramento,  Fresno,  and  Monterey,  Cal.,  and  Yuma, 


McDeniiitt,  Nev.,  0.12  inch;  Portland,  Oreg.,  0.13  inch;  San  Diego,  Cal.,  0.16  inch; 
Olympia,  Oreg.,  0.24  inch ;  Rio  Grande,  Tex.,  0.27  inch. 

Floods. — June  1,  Milwaukee  and  Menomonee  Rivers  overflowed  banks.  2d,  along 
Turkey  River,  Iowa,  three  bridges  were  washed  away;  also  much  damage  along 
Platte  River,  Nebraska.  3d,  Des  Moines  River,  at  Des  Moines,  Iowa,  very  high,  indi- 
cating severe  floods  northward ;  railroad  tracks  overllowed  and  city  partly  Hooded, 
Missouri  River,  7th  to  9th,  at  Omaha,  17  feet  6  inches  (18  inches  above  danger  line), 
railroad  track  submerged,  flats  covered,  Omaha  smelting  and  reflning  works  flooded, 
current  of  river  within  150  feet ;  at  Leavenworth,  17  fe^^t  2  inches,  water  nearly  over 
island  opposite  city,  threatening  wheat  crop  here  and  at  Kansas  City.  11th,  threaten* 
ing  to  form  a  new  channel  at  Kansas  City.  13th,  Omaha,  flats  covered  until  date;  no 
serious  damage  to  smelting  works;  current  of  river  ha«  changed  to  within  150  feet  of 
said  works.  20th  to  22d,  ai  Omaha,  17  feet  2  inches ;  flat-s  covere<l ;  railroad  tracks  sub* 
merged  ;  smelting  works  partly  flooded;  river  full  of  logs.  23<l,  Omaha,  river  uncU^r- 
mined  old  warehouse  at  foot  ot  Foman  street,  and  about  one-third  of  entire  building 
went  down  river.  29th,  Onmha,  flats  covered ;  railroad  tracks  submerged ;  smelting 
works  flooded  and  fires  extinguished. 

Drought, — Jamaica,  W.  I.,  crops  suffering  from  severe  drought,  the  usual  sea.'^onal 
rains  not  having  pet  in  (excepting  showers  of  the  3d).  West  Charlotte,  Vt.,  6th,  vege- 
tation nearly  stopiied  growing ;  grass  drying  up. 

Hail. — Fort.  Stevenson,  Dak.,  2d;  Sidney  Barracks,  Nebr.,  1st;  Camp  S}ieridan,Nebr., 
6th ;  Fort  Wingate,  N.  Mex.,  11th ;  Fort  Union,  N.  Mex.,  16th ;  Fort  Griffin,  I  ex.,  3d; 
Fort  Fred  Steele,  Wyo.,  2d,  10th;  Fort  Fetterman,  Wyo.,  10th,  17th,  21st,  28th;  Sum- 
mit, Colo.,  4th  to  8th,  12th,  15th,  17th,  23d;  Olivet,  Dak.,  1st;  near  Forsyth,  (ia,, 
4th;  Gaim«ville,  Ga.,  9th;  Como,  III.,  20th;  Guttenburg,  Iowa,  6th;  near  Fort  Mad- 
ison, Iowa,  20th;  Iowa  City,  Iowa,  2d,  19th;  Vail,  Iowa,  29th;  Nora  Springs,  Iowa, 
Ist;  Point  Pleasant,  La.,  17th;  near  Woodstock,  Md.,  4th;  Fallston,Md.,  12th  ;  Owing's 
Mills,  Md.,  10th  ;  New  Bedford,  Mass.,  5th ;  Springfield,  Mass.,  12th ;  Fall  River,  Maws., 
13th;  Norfolk,  Nebr.,  29th;  Plattsmouth,  Nebr.,  19th;  Clear  Creek,  Nebr.,  1st,  19th; 
near  Genoa,  Nebr.,  2d,  29th;  Conto<KU)okville  and  Auburn,  N.  H.,  13th;  Starkey,  N.  Y., 
6th;  Wappinger's  Falls,  N.  Y.,  12th;  South  Hartford,  N.  Y.,  13th;  Goldsboro'  and 
Wilmington,  N.  C,  9th;  Fayetteville,  N.  C,  4th;  Jacksonburg,  Ohio,  6th,  7th:  West- 
chester and  New  Cattle,  Pa.,  11th;  Chambersburg,  Pa.,  13th;  Anderson,  S.  C.,  9th; 
McMinnville,  Tenn.,  28th;  Woodstock,  Vt.,  12th;  Lunenburg,  Vt.,  12th,  27th;  New- 
port, Vt.,  23d  ;  Mount  Solon,  Va.,  28th ;  W\vthevUle,  Va.,  8th ;  Embarrass,  Wis.,  30th; 
Salt  Lake  Citv,  Utah,  Ist ;  Lead  Citv,  Dak.,  1st,  2d,  17th,  30th ;  Chevenne,  Wvo.,  13th, 
25th;  Pikers  Peak,  Colo,  (sleet  T),  4th,  8th,  10th,  11th,  17th  to  19tli,  2l8t,  25th,  27th; 
Dodge  City,  Kans.,  12th,  15th;  North  Platte,  Nebr.,  8th,  12th ;  Castroville,  Tex.,  8th; 
Fort  McKavett,  Tex.,  18th;  Mobile,  Ala.,  4th;  Pembina,  Dak.,  18th;  Burlington, 
Iowa,  Ist;  Milwaukee,  Wis.,  14th;  Morgantown,  W.  Va.,  8th,  11th;  Savannah,  Ga., 
8th;  Mount  Washington,  N.  H.,  23d;  New  Limdon,  Conn.,  12th;  Virginia  City,  Mont., 
9th. 

Rainy  days. — ^The  number  of  davson  which  rain  or  snow  has  fallen  varies,  as  follows: 
New  England,  8  to  17;  Middle  States,  7  to  15;  South  Atlantic  States,  6  t4>  14;  Gulf 
States,  8  to  16 ;  Ohio  Valley  and  Tenn«'s«ee,  9  to  15  ;  Lower  Lake  region,  8  to  15 ;  Up- 
per Lake  region,  9  to  13;  Up]»er  Mississippi  Valley,  11  to  15;  Lower  Missouri  Valley, 
11  to  13;  EjMt'Cni  Slope,  9  to  19 ;  Rocky  Mountain  Stations,  11  to  22;  W^estern  Plateau, 
0  to  10 ;  Pacific  coast,  0  to  5. 

Cloudy  days. — New  England,  6  to  15 ;  Middle  States,  6  to  15 ;  South  Atlantic  States, 
8  to  12;  Gulf  States,  4  to  13;  Ohio  Valley  and  Tennessee,  6  to  13;  Lower  Lakes,  7  to 
12;  Upper  Lakes,  7  to  12;  Upper  Mississi])pi  Valley,  8  to  14;  Lower  Missouri  Valley, 
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6  to  13 ;  Eastern  Slope,  4  to  8 ;  Rocky  Mountain  Stations,  1  to  13 ;  Western  Plateau, 
0  to  4 ;  Pacific  coast,  0  to  13. 

'  Snow  fell  on  Mount  Washington,  10th,  11th,  and  12t.h.  Like's  Peak,  Colo.,  on  the  4th, 
5th,  6th,  7th,  12th,  16th,  17th,  ^Oth,  'iSd,  and  27th ;  the  snow-storm  of  the  16th  wa-s 
unusually  heavy ;  average  depth  of  snow  on  Summit  Plaza  at  end  of  mouth,  from 
numerous  measurements,  is  24  mches. 


RELATIVE  HUMIDITY. 

The  average  percentage  of  relative  humidity  for  the  month  ranges  as  follows :  New 
England,  62  to  80;  Middle  States,  62  to  83;"^  South  Atlantic  States,  65  to  70;  Gulf 
States,  65  to  80 ;  Ohio  Valley  and  Tennessee,  60  to  69 ;  Lower  Lakes,  62  to  71 ;  lTpp«r 
Lakes,  68  to  77 ;  Upper  Mississippi  Valley,  61  to  71 ;  Lower  Missouri  Valley,  64  to  72: 
Eastern  Slope,  67  to  76;  Western  Plateau,  29  to  39;  Pacific  coast,  34  to  76.'  High  i»ta- 
tions  report  as  follows:  Mount  Washington,  84 ;  Pike's  Peak,  68;  Santa  F^,  36;  Den- 
Ter,  49 ;  Cheyenne,  58 ;  Virginia  City,  48. 

WINDS. 

The  prevailing  winds  at  the  Signal  Service  stations  are  shown  by  the  arrows  flying 
with  tne  wind  on  Chart  No.  II.  The  maximum  velocities  in  miles  per  hotir  have 
been  given  in  the  description  of  the  movements  of  low-pressure  areas.  On  Monut 
Washington  the  highest  velocity,  NW.  84  miles,  was  recorded  on  the  6th,  and  the  total 
movement  of  the  air  was  not  obtained. 

Total  movements  of  the  air. — The  following  are  the  largest  monthly  movements  recorded 
at  the  Signal  Service  stations,  viz:  Pike*s  Peak,  11,431  miles;  Cape  Lookout,  10,43'>; 
North  Platte,  9,911;  Cape  May,  9,420;  Barnegat,  9,010;  Sandy  Hook,  8,877;  Dodge 
City,  8,752;  San  Francisco.  8,711 ;  Sandusky,  8,302,  and  Indianola,  7,906.  The  smalleHt; 
are:  Lynchburg,  2,068  miles;  Visalia,  Cal.,  2,213;  Virginia  City,  Mont.,  2,581 ;  Kunx- 
▼ille,  2,658;  Vicksburg,  2,842;  Roseburg,  Oreg.,  2,a58;  Montgomery,  3, OOG;  Lead  City, 
Dak.,  3,067 ;  Nashville,  3,098 ;  Leavenworth,  3,131 ;  Augusta,  3,137 ;  Los  Angeles,  3,15.'?', 
and  Springfield,  3,247. 

VERIFICATIONS. 

Indications, — ^As  worked  up  and  issued  to  the  public  three  times  daily,  they  have  been 
4Sarefully  compared  with  the  actual  conditions  during  the  succeeding  twenty -four  hours, 
with  the  following  result :  The  percentage  verified  averages  84.2  for  New  England ;  K?.0, 
Middle  Atlantic  States;  86.6,  South  Atlantic  States;  88.0,  East  Gulf  States;  86.5,  West 
Gulf  States;  87.3, Ohio  Valley  and  Tennessee;  87.6,  Lower  Lake  region;  86.1,  Upi>t»r 
Lake  region;  88.0,  Upper  Mississippi  Valley ;  8^.9,  Lower  Missouri  Valley.  Forall  tlm 
districts  the  average  verified  is  86.0  per  cent.  By  elements  the  percentage  verified 
averages  89.7  for  the  weather;  88.8,  wind-direction;  83.3,  temperature;  82.3,  barometer. 
There  were  15  omissions  to  predict  (3  for  weather,  3  for  wind-direction,  6  for  tempera- 
ture, and  3  for  barometer)  out  of  3,600,  or  0.42  per  cenf.  Of  the  predictions  ma<ie,  2,7 
per  cent,  are  recorded  as  having  completely  failed ;  3.3 per  cent,  as  one-fourth  verifietl; 
14.3  per  cent,  as  one-half  verified ;  6.5  per  cent,  as  three-fourths  verified ;  73.2  per  cent, 
as  fully  verified. 

Cautionary  signals. — ^During  the  month  147  cautionary  signals  were  displayed  ;  115, 
or  78.2  per  cent.,  were  justified  by  subsequent  hourly  velocities  of  25  miles  or  over  at 
or  within  100  miles  of  the  station.  Tnirty-three  cases  were  reported  of  winds  of  25 
miles  or  over  where  signals  were  not  ordered. 

NAVIGATIOX. 

Stages  of  water  in  river$. — In  the  table  on  the  right  side  of  Chart  No.  Ill  are  given  the 
highest  and  lowest  readings  of  the  Signal  Service  gauges  for  the  month,  with  fne  da*es. 
The  changes  in  the  Savannah,  Munoiigahela,  Youghiogheny,  Ohio,  Cumberland,  Ten- 
nessee, Upper  Mississippi,  and  Arkansas  were  unimportant.  In  the  Allegheny,  at  Free- 
port,  there  was  a  sudden  rise  to  near  the  "danger-lino"  on  the  lOth  and  11th.  The 
Mississippi  was  high  and  near  the  **  danger-line^'  at  Vicksburg  and  New  Orleans  dur- 
ing the  first  half  of  the  month.  At  Shreveport  the  Red  River  rose  quite  steadily  up  to 
the  20th,  acd  then  fell  to  24  feet  10  inches  by  the  30th.  The  Missouri  was  slightly  above 
the  danger-line  at  Brunswick,  Mo.,  from  the  27th  to  the  close  of  the  month.  At  Saint 
Joseph,  Mo.,  it  rose  above  the  danger-line  from  the  6th  to  the  14th  and  from  the  22d  to 
end  of  month.  It  continued  above  the  danger-line  at  Omaha  from  the  6th  to  the  13tli 
and  after  the  19th. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-stwms. — Ist,  Utah,  Dakota,  Nebraska,  Iowa,  Illinois,  Indiana,  Wisconsin, 
Tennessee,  Illinois,  Minnesota.    2d,  Dakota,  Indian  Territory,  Iowa,  Illinois,  Indiaun, 
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New  Jersey,  Missouri,  Nebraska,  Ohio,  Wisconsin,  Florida.  3d,  Texas,  Mississippi, 
Mifliijjan,New  York,  Ohio,  Pennsylvania,  West  Virpnia,  Kentucky,  Indiana,  Tenuea- 
see,  (»eorj>^a,  California,  Illinois,  Lonisiana,  North  Carolina,  South  Carolina.  4th,  Ala- 
bama, Texas,  Indiana,  Tennessee,  (Jeorpia,  North  Carolina,  Virginia,  Maryland,  New 
York,  (Colorado,  Illinois,  Iowa,  Kentucky,  Massachuhetts,  Pennsylvania,  Vermont,  Flor- 
ida, Indian  Territory,  Montana.  5th,  Colorado,  Alabama,  Texas,  (T<»orgia,  North  Caro- 
lina, Maine,  Marylajid,  Dakota,  Minnesota.  Cth,  Indian  Territory,  Mississippi,  Texas, 
Iowa,  Wisconsin,  Georj^ia,  Florida,  Colorado,  Illinois,  Louisiana,  Nebraska,  Dakota. 
7tb,  New  Mexico,  Alabama,  Texas,  Missouri,  Kentucky,  Colorado,  Illinois,  Michi^ 
gan,  Dakota,  Indian  Territory.  8th,  Nebraska,  West  Virginia,  Georgia,  North  Car- 
olina, South  Carolina,  Virginia,  Colorado,  Illinois,  Kansas.  Louisiana,  Mississippi, 
Tennessee.  9th,  C<dorado,  Nebraska,  Ohio,  Tennessee,  Georgia,  Norih  Carolina,  Vii> 
ginia,  Alabama,  Illinois,  Iowa,  Kentucky,  South  Carolina,  Nevada,  P^lorida,  Montana. 
10th,  Colorado,  Alabama,  Ohio,  Michigan,  Georgia.  South  Carolina,  Florida,  Illinois,  In- 
diana, North  Carolina,  Texas,  Wyoming,  Nevada,  Montana,  llth,  Texas,  Ohio,  Michi- 
gan, New  York ,  New  Jersey,  IVnnsvlvania,  New  Mexico,  Wyoming,.Nevada.  12th,  New 
Mexico,  Wyoming,  Kansas,  Nebraslka,  Alabama,  New  Jersey,  New  York,  Massachusetts, 
Connecticut,  Iowa,  Ijouisiana,  New  Hampshire,  Pennsylvania,  Texas,  Vemumt,  Virginia, 
31aryland,  Dakota,  Montana.  13th,  Lonisiana,  Texas,  Massachusetts,  Maine,  New  York^ 
Connecticut,  Alabama,  Florida,  Nebraska,  New  Hamp.shire,  New  Jersey,  Indian  TerrU 
tory.  14th,  Nebraska,  Texas,  Iowa,  Louisiana,  Dakota,  Minnesota.  15th,  New  Mexico, 
Kansas,  Texas,  Mis8<mri,  Iowa,  Michigan,  Indiana,  Illinois,  Ohio,  Wisconsin,  Dakota,  In- 
dian Temtory.  16th,  Kansa.s,  Ohio,  Indiana,  Florida,  Illinois,  Kentucky,  Miss<mri,  Ne- 
braifka.  New  York,  Texas,  Dakota,  Montana.  17th,  Indian  Territory',  Texas,  Virginia^ 
New  Jersey,  Pennsylvania,  Alabama,  Colorado,  Ixuiisiana,  Mississippi,  Texas,  Vermouf, 
Dakota,  Montana.  iHth,  Colorado,  Dakota,  Illinois,  Mississippi,  New  York,  Sonth  Carof 
lina,  Minnesota,  Georgia,  North  ('arolina,  Montana.  19th,  Wyoming,  Colorado,  Dakota, 
Kansas,  Iowa,  Minnesota,  (Georgia,  Florida,  Illinois,  Missouri,  Nebraska,  Texas,  Wiscon- 
sin, Indian  Territory.  2(»th,  Wyoming,  Texas,  Minnesota,  Michigan,  Ohio,  Kentucky, 
Indiana,  California,  Colorado,  Florida,  Illinois,  Iowa,  Missouri,  Iu<lian  Territor>\  21st, 
Colora<lo,  Texas,  New  York,  Pennsylvania,  Georgia,  Virginia,  California,  Florida,  In- 
diana, North  Carolina,  Stmth  Carolina,  New  Mexico,  Mtmtana.  22d,  Colrirado,  Dakota, 
New  Jei-s-'y,  Pennsylvania,  Massachusetts,  Virginia,  New  Mexico,  Florida.  23d,  New 
Mexico,  Col<»rado,  Kansas,  Nebraska,  New  Hampshire,  Maine,  Dakota,  Vennont,  Ne- 
vada, New  York,  Maine,  Montana.  24th,  Colorado,  Dakota,  Nebraska,  Minnesota,  Mtis- 
sachusetts,  New  York,  Missouri,  New  Jersey,  Pennsylvania,  Indian  Territory.  25th, 
Colorado,  IndianTerntc»ry,  Texas,  Iowa,  Dakota,  Illinois,  Missouri,  Nebraska,  Ohio,  New 
Mexico,  Wyoming.  26tli,  New  Mi'xico,  Nebraska,  Michigan,  Indiana,  California,  Col- 
orado, Illinois,  Missouri,  Ohio,  Indian  Territory.  27th,  Indian  Territory,  Texas,  Ala- 
1  Jinia,  Louisiana,  Iowa,  Ohio,  West  Virginia,  Pennsylvania,  Kentucky,  New  Jersey,  Cour 
necticut.  New  York,  New  Hamp^hire,  Massachusetts,  Maine,  Florida,  (leorgia,  Indiana, 
Missouri,  North  C'arolina,  Sonth  Carolina,  Tennessee,  VeruHnit.  2Hth,  Mississipjii,  Lou- 
isiana, Mi.ssouri,  Iowa,  Minnesota,  West  Virginia,  TennesHce.  North  Carolina,  Virginia, 
Maine,  Alabanui,  Illinois,  Indiana,  Louisiana,  Maryland,  Nebraska,  New  .Jersey,  South 
Candina,  Texas,  Florida.  29th,  Colorado,  Dakota,  Louisiana,  Texas,  Illinois,  N«u*th 
Carolina,  Indiana,  Iowa,  Kentucky,  Missouri,  Nebraska,  South  Candina,  Tennessee,  Wis- 
consin, Florida,  (fcorgia.  30th,  Nebraska,  Wisconsin,  Missouri,  Iowa,^Ohio,  Georgia, 
Louisiana,  Alabama,  California^  Illinois,  North  Carolina,  Tennessee,  Virginia,  Indiiin 
Territory. 

AuraraH. — Albany,  Argyle,  and  North  Volney,  N.  Y. ;  Cambridge,  MiUiR. ;  Woodstock 
and  Burlington,  Vt.,  3d.     Auburn,  N.  H.,  4th.     Clear  Creek,  Nelir.,  2(>th  and  2Hth. 

Altiffnelic  phenomena. — Prof.  G.  Hinrichs,  Iowa  City,  Iowa,  reports  the  average  mag- 
netic diui'ual  range  in  declination  as  t^.28  minutes;  largest  range,  15.7  minutes,  on. 
the  .3d. 

Tvlefiraphw  communication  interfered  with  hy  atmospheric  electricity. — Santa  F€,  greatlv, 
5th,  7th,  llth,  12th,  15tb,  16th,  20th,  26th.  Pike's  Peak,  3d,  considerable ;  5tli,  severe  ; 
loth,  very  intense  during  storm  ;  15th,  intense ;  25th,  mn'ere,  wires  cut  out.  Colorado 
Springs,  Colo.,22d,  shattered  telegraidi-poles  and  melted  wires.  Dodge  City,  llth,  at- 
mosphere highly  charged,  wire  from  wiiul-vane  emitted  s]»arks.  Fort  Sill,  13th,  obligecl 
to  cut  out  instruments;  30th,  communication  obstrueted.  Fredericksburg, Tex., 7th, 
powerfully  electrirtcd;  9th,  greatly.  Concho,  Tex.,  lot h.  15th,  liith.  Fort  McKavett, 
Tex.,  16th,  screws  on  lightning-arrester  fuse<l.  Pembina,  wires  c<msiderably  attected, 
14th,  15th,  18th;  wires  unmanageable,  22d.  Milwaukee,  6th,  relays  melted  in  tele^ 
grai)h-oftice.  Cajjc  Henry,  Va.,  -.iHth,  wires  badly  atlected,  cut  out  instniuieuts.  Port- 
land, Me.,  13tli,  heavy  thunder-storm,  c<»mmunicati(»n  seriously  atfected.  Mount  Wash- 
ington, 2i{d,swit<'h  cut-out  Inwl  to  be  drawn,  wire  burnt  dark  blue;  27th,  wires  so  se^ 
riously  interfered  with  that  the  switch  cut-out  had  to  be  withdrawn. 

OPTICAL  PHENOMENA, 

Solar  halos. — Ist,  Ohio,  Tenneswe,  Michigan,  Kentucky.  2d,  Illinois,  Indiana,  Missiek 
sippi,  Ohio,  Kansas,  Kentucky,  Tennessee.     Ikl,  New  York,  Ohio,  Pennsylvania,  Mary- 
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land,  Maine,  Dakota.  4th,  Nebraska,  Ohio,  Connecticut.  5th,  Missouri,  New  Hamp- 
shire, New  York,  Indiana,  Tennessee,  Rhode  Island,  Connecticut.  6th,  Illinois,  Mary- 
land, Ohio,  Pennsylvania,  Louisiana,  Wisconsin.  7th,  Connecticut,  Indiana,  Now  York, 
Pennsylvania,  Maryland,  Alabama,  Louisiana,  Ohio,  Kentucky,  Rho<le  Island.  8tb, 
Maine,  Rhode  Island.  9th,  Illinois,  Iowa,  Michigan,  Wisconsin,  New  York,  Ohio.  10th, 
Ohio,  Micliigan,  California,  Florida.  11th,  Alabama,  Wisconsin,  Ohio,  North  Carolina, 
Vermont.  12th,  Indiana,  New  Hanii)8hirt\  Kentucky,  Vermont, .  Maine,  California. 
I3th,  Connecticut.  14th,  Ohio,  North  Carolina.  15th,  Texas.  16th,  Connecticut,  Maa- 
sachusetts,  Nebraska,  New  Hampshire,  New  Jersey,  New  York,  Mar>'land,  Rho<le  Island, 
Texas.     17th,  Connecticut,  Nebraska,  New  Hampshire,  Now  York,  North  Carolina,  Vir- 

S'nia,  Maryland,  Ohio,  South  Carolina,  Rhode  Island.  18th,  New  Hampshire,  New  York, 
aine.  19th,  Virginia.  20th,  Illinois,  Indiana,  Mississi])pi,  New  York,  Maryland,  Ohio. 
'2l8t,  Maine,  Maasachnsetts,  New  Hampshire,  New  York,  Virginia,  Maryland,  Connecti- 
cut, Rho<le  Island,  Vermont,  Nebraska.  22d,  Maine.  24th,  Virginia.  25th,  IllinoiH, 
Louisiana,  Dakota,  Ohio.  26th,  Mississippi.  27th,  Maine,  New  Hampshire,  Ohio,  On*^ 
gon.     29th,  Alabama.     30th,  Ohio. 

Lunar  hahtt. — 'Sd,  New  Jersey,  Virginia,  Texsw.  4th,  Dakota.  5th,  Indiana,  Missouri, 
Virginia,  Texjis.  6th,  New  jersey,  Pennsylvania,  Virginia,  Indiana,  North  (^arolina, 
Connecticut,  Montana.  7th,  Massachusetts,  New  Jei-sey,  North  Carolina,  Missonri. 
Minnesota,  Georgia,  Virginia,  Rhode  Island,  Texas.  8th,  Mississippi,  North  CaroHn.'v, 
Virginia,  Nevada,  Florida,  Texas.  9th,  Illinois,  New  Jei-sey,  New  York,  Texas,  Iowa, 
Georgia,  South  Carolina,  Connecticut,  Minnesota,  Idaho.  10th,  Iowa,  Virginia,  Kansa.s 
Minnesota.  11th,  Massachusetts,  New  Jersey,  Ohio,  Louisiana,  California,  Florida. 
12tli,  North  Carolina,  New  Jersey,  Kentncky,  South  Carolina,  Texas.  13th,  Indiana, 
Ohio,  Virginia,  New  Jersey,  North  Carolina,  Maine,  Florida.  14th,  Missouri,  Virginia. 
15th,  Indiana,  Missouri,  Texaa,  California.  16th,  Maryland.  17th,  Texas,  I9th,  In- 
diana.    20th,  Georgia.     2l8t,  Virginia. 

Mirage. — Pike's  Peak,  Colo.,  9th,  24th ;  New  London,  Conn.,  11th,  13th ;  New  Bcdfonl, 
Mass.,  15th. 

MISCELLANEOUS  PUKNOMKXA. 

Botamcah — ^Now  Hampshire :  Contoocookville,  in  bloom  21st,  red  clover.  Vermont 
West  Charlotte,  in  bloom,  9th,  red  clover;  17th,  white  clover :  ripe,  11th,  field  strawber- 
ries. Massachusetts:  Somerset, in  bloom, 3d, locust ;  4th,  white  fringe  and  mountain 
laurel.  Waltham,  in  bloom,  3€l,8heepberry  ;  7th,  high  bush  blackberry;  14th,  shet»|>- 
laurel ;  16th,  poisonfly ;  18th,  arrow  wood ;  29th,  winterberry  and  alder ;  30th,  meadow- 
sweet. Connecticut:  rfew  London, in  bloom, 6th,  mses.  Southington,  in  bloom,  3d, 
syringia.  New  York  :  Ardeuia,  30tli,  rye  nearly  ripe,  oats  in  full  heswl,  potatoes  hik- 
ing fair;  season  very  early,  crops  maturing  rapidly;  Palermo,  in  bloom,  3d,  while 
daisies  and  clover, 8th,  wheat,  12th, locust,  16th,  yarrow, 28th,  sweet  alder;  ri]>e,  10th, 
strawberries,  25th, red  raspberries.  Waterbiirg,  ripe, 5th, strawberries;  heading,  Isit, 
wheat,  16th,  barley ;  16th,  hessian-fly  damaging  wheat.  Starkey,  24th,  oats  heading. 
Vernon  Centre,  irth,  ripe  strawberries  and  potatoes;  25th,  haying  commencerl;  30th, 
apples  promise  a  full  crop,  pears  and  plums  somewhat  blighted,  other  fruits  in  fair  con- 
dition ;  hessian-fly  and  weevil  injuring  wheat.  Wappiuger's  Falls,  in  bloom,  Ist,  black- 
berry, *W,  alder,  7th,  moss-n)8e,june-piuks,  14th,  snapdragon,  19th,  potatoes ;  ripe,  Isl, 
cherries,  16th,  red  and  black  currants,  20th,  raspberries ;  1st,  wheat  heading,  injun»d  by 
hessian-fly ;  7th,  green  pease  for  table  use ;  10th,  corn  looks  yellow  and  very  small ;  14th, 
hessian-fly  injuriug  rye ;  22d,  oats  heading.  New  Jersey :  Vineland,  30th,  grass,  wheat, 
and  rye  in  good  condition;  sweet  potatoes  and  corn  not  as  good  as  usual;  peaches  and 
apples  fair;  grapes  injured  by  grape-rot ;  berries  excellent.  Freehold,  30th,  hay  cn)p 
very  heavy  and  matured.  Virginia :  Near  Keswick,  harvesting,  7th,  wheat,  20th,  oats ; 
com  on  j;<)od  land  3  to  5  feet  high;  Iniy,  good  and  harvesting;  ripe,  25th,  tomatcK's. 
Wytlieville,  ripe,  18th,  wheat  and  currants.  North  Carolina:  Fayetteville,  t\\h\ 
1st, plums  and  olackberries,  16th,  tomatoes, 28th,  peaches;  20th,  green  corn  for  table 
use.  Bladen  County,  in  bloom,  26th,  cotton.  Horida:  Milton,  ripe,  Ist,  watermelons, 
peaches,  apples,  pears,  blackberries,  and  hncklebeiTies ;'  21st,  second  crop  of  bush-beans, 
baytona, ripe, 30th, tigs,  large  croj).  Mississippi:  Near  Brookhaven,  in  bloom,  15th, 
cotton  ;  9th,  corn  in  silk.  Texas:  Near  Melissa,  30th,  corn  prospect  good,  cotton  back- 
ward by  reason  of  cool,  wet  weather;  grass  ver>'  fine.  Tennessee:  Near  Cleveland, 
14th,  grapes  and  early  peaches  rotting.  8th,  wheat  badly  damaged  by  rust.  Ohio: 
Ringgold,  wheat,  best  for  thirty  years,  com  fair,  oat«  very  good,  and  tobacco  thrt»c 
weeks  early,  hay-crop  and  fruits  of  all  kinds  extra.  Milford  Valley,  29th,  wheat  all 
harvested. '  Lancaster  County,  29th,  harvesting  wheat,  yield  extremely  large.  Mid- 
dletown  and  Circleville,  29th,  wheat  nearly  all  harvested,  crop  very  fine.  Jacksonburg, 
ripe,  10th,  cherri€^s,  24th,  early  rose  potatoes,  gooseberiies,  and  red  currants ;  harvesting, 
5th,  barley, 24 til,  wheat,  15th,  red  clover;  6th,  green  pease  for  table  use.  Indiana: 
Vevay,8tli,  vegetation  and  fruits  suflering  from  injurious  insects;  18th,  wheat  har- 
vested ;  24th,  yiehl  far  above  the  average ;  in  bloom,  I8th,  chestnut.  Rising  Sun,  29th. 
wheat  harvested,  excellent  crop.   Illinois :  Noble,  28tli,  wheat  harvest  completed,  quality 
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excellent,  yield  good.  Misoonri :  Coming,  20th ,  com  in  silk.  Lebanon,  3d,  wheat-liarvest 
commenced ;  ripe,  IGth,  blackberries,  lUth,  peaches.  Springlield,  4th,  com  in  Kilk ;  ripe, 
11th,  peaches;  30th,  harvesting  liiiished.  Oregon,  in  bloom,  11th,  may-weed;  13th, 
dogwood:  20th,  catnip;  ripe,  Ist,  raspberries,  10th,  early  apples,  12th,  cotton  wood-seeds, 
22d,peacnes, 26th, blackberries;  Ist, spring-wheat  heading;  12th,  wheat  harvesting; 
20th, early  corn  for  table  nse.  Michigan:  Litchfield, iiOth,  spring  crops  looking  fair, 
but  rather  backward ;  insects  injnring  wheat  and  potatoes.  Wisconsin  :  Embarrass, 
2d, phinis  and  apples  a  total  fsiilure;  in  bloom,5th,  white  clover;  30th, grass,  wheat, 
and  oats  in  extra  condition, com  only  fair.  Want onia,  15th, green  pease;  28th, new 
potatoes ;  30th,  rye,  oats,  and  wheat  looking  very  well,  corn  poor.  Iowa :  Guttenburg, 
30tli,  wheat  injured  by  rust,  chintz-bug  doing  some  damage ;  com  looking  quite  favor- 
able, but  not  as  forward  as  last  year ;  ground  is  too  wet  lor  working ;  oats  moderately 
good;  potatoes  fair ;  grass  in  fine  condition.  Minnesota:  Com  backward  on  account 
of  cold  and  wet;  potatoes  sufler  slightly  from  Colorado  bug.  Dakota:  Pembina,  ripe, 
25th, field  strawberries.  Olivet, in  bloom,  10th,  wild  roses;  ripe,  13th,  strawberries; 
heading, 2d,  wild  oats,  12th, barley,  10th, spring  wheat.  Colorado:  Summit,  14th, tur- 
nijm  and  radishes  up.  Califomia :  Visalia,  ripe,  5tli,  apricots,  13th,  peaches,  18th,  black- 
berries, 22d,  apples;  4th,  harvesting  grain.  Los  Angeles,  22d,  hay-crop  unusually 
large. 

Birds. — SiealJotv8 :  Monticello,  Iowa,  9th.  Cuckoo :  Monticello,  Iowa,  4th.  Humming- 
bird: Baxter  8i)ring8,  Kans.,  2d.  Eagles:  Wappinger's  Falls,  N.  Y.,  2d.  Catbirds: 
Wap]»ingei-'s  Falls,  N.  Y.,  7th.  Whippoorwilh :  Wappinger^s  Falls,  N.  Y.,  2d.  Red- 
birds:  Wappinger's  Falls,  N.  Y.,  2d.  Pigeons:  Palermo,  N.  Y.,  Ist.  Bobolinks:  Wap- 
pinger's  Falls,  N.  Y.,  2d. 

Miscellaneous,— Butterflies :  Summit,  Colo. ,  28th  ;  Pike's  Peak,  13th,  24th.  Tree-toads : 
Wappinger's  Falls,  N.  Y.,  2d.  Fire- flies:  Afron,  Iowa,  24th;  Monticello,  Iowa,  12th; 
Somerset,  Mass.,  16th  ;  Fall  River,  Mass.,  24tli;  Palermo,  N.  Y.,  2d;  Freehold,  N.  J., 
3d;  Newark,  N.  J.,  20th;  Vernon  Centre,  N.  Y.,  20th;  Wappinger's  Falls,  N.  Y.  13th; 
West  Charlott<5,  Vt.,  22d ;  Woodstock,  Vt.,  9th ;  Wytheville,  Va.,  3d ;  Embarrass,  Wis., 
2d.  Bees:  Summit,  Colo.,  25th;  Veruou  Centre,  N.  Y.,  3d,  swarming.  Frogs  piping: 
Pembina,  Dak.,  2r)th.  Mosquitoes:  Tybee  Island,  Ga.,  30th;  Van  West,  Ohio,  29th. 
Seventeen-year  Locusts :  Afton,  Iowa,  lyth;  Des  Moines,  Iowa,  3d,  hatcluMg  by  millions, 
all  bearing  the  letter  "  W"  on  their  wings.  Crickets:  Somerset,  Mass.,  2d.  Army  Cot- 
o  n-JVonn:  Columbus,  Tex.,  27th.  GranHhoppers :  Clear  Creek,  Nebr.,21st;  Salt  Lake 
City — from  the  Salt  l^ake  llerald  the  following  is  reported:  **  11th,  southern  train 
stopped  at  Sandy  by  grasshoppers;  20th,  nnmerons  on  bench-lands  and  many  killed 
by  a  small  wonii ;  29th,  eighteen  to  twentv  grain  farms  destroyed  by  grasshoppers  at 
lieber  City,  Utah."  Dodge  City,  18th,  11 'a.  m.,  from  S.  to  N. ;  19th,  2  ji.  m.,  S.  toN. ; 
Pembina,  25th.  Potato  Bugs:  Somerset,  Mass.,  3()th,  numerous  eggs  laid  on  all  kinds 
of  vegetation;  Contoocookville,  N.  H.,  3d;  Mill  Village,  X.  H.,  29th;  Wappingcir's 
Falls,  N.  Y.,  19th;  Blooming  Grove,  Pa.,  30th;  Mount  Washington,  N.  H.,  on  summit, 
15th,  21st;  Wautoma,  Wis.,  28th. 

Meteors. — Vevay,  Ind.,  26th,  30th;  near  Arlington,  Ind.,  1st;  Monti jello,  Iowa,  2d; 
Independence,  Iowa,  27th;  near  Woodstock,  Md.,  5th,  13th,  19th,' 22d;  Springfield, 
Mass.,  13th;  Rowe,  Mass.,  I8th;  near  Favette,  Miss.,  20th;  Emerson,  Nebr.,  29th; 
Clear  Creek,  Nebr.,  28th ;  Waterburg,  N.  Y.,  2d ;  Wappinger's  Falls,  N.  Y.,  28th,  29th ; 
South  Hartford,  N.  Y.,  4th  ;  Vernon  (\'ntre,  N.  Y.,  2d;  Westerville,  Ohio,  28th;  near 
Melissa,  Tex.,  20th ;  Wytheville,  Va.,  20th,  22d ;  Colorado  Springs,  Colo.,  23d.  Detroit, 
1st,  2.50  a.  m.,  brilliant  rai'teor  from  N.  E.  to  S.,  altitude  60°,  color  mostly  blue,  leav- 
ing traiu  lasting  two  to  three  minutes,  but  no  cloud.  Savannah,  Ga.,  12th,  7. 15  p.  m.. 
brilliant  meteor  from  E.  to  W.,  leaving  train  lasting  twenty  miinites.  Dubuqtie,  Iowa, 
28th,  2  a.  m.,  brilliant  meteor  from  S.  to  N.,  exploded  about  30°  from  N.  horizon,  color 
bright  orange  or  red,  about  ^  mile  high,  making  vicinity  as  light  as  dav.  Indianola, 
16th,  from  N.  W.,  altitude  45^  to  60°,  motion  S.  W.,  and  downward ;  at  altitude  20°  to 
25^  in  the  S.  W.  it  exploded,  iragments  of  bluish  color ;  duration,  5  to  10  seconds ;  no 
cloud. 

Polar  bands. — NcwCorvdon,  Ind.,  Ist,  4th,  llth;  Muscatine,  Iowa,  10th;  lowaCitv, 
Iowa,  5th,  6th,  16th,  17th,  23d,  28th;  Tabor,  Iowa,  27th;  Auburn,  N.  11.,  4th,  7€h, 
22d;  Freehold,  N.  J.,  21st;  Wytheville,  Va.,  5th,  6th,  12th  to  14th;  Woodstock,  Vt., 
26th. 

Zodiacal  ?iV//i<.— Daytona,  Fla.,  Ist,  2d,  17th,  21st  to  28th  ;  Clear  Creek,  Nebr.,  3d, 

Earthquakes. — April  23d,  at  Lareto,  on  Gulf  of. California,  10  a.  m.,  severe  shock, 
lasting  two  or  three  seconds,  the  first  of  a  series  lasting  until  May  3d,  occurring  prin- 
cipally at  night.  May  21st,  San  Bernardino,  Cal.,  "pretty  sharp  shock."  June  4th, 
San  Jos^,  CovSta  Rica,  12.28  p.  m.,  light  shock.  9th,  San  Jos<S,  Costa  Rica,  4.34  p.  m., 
very  strong  shock  ;  Liberia,  4.45  p.  m.,  large  and  strong  shock.  At  Los  Angeles,  Cal., 
four  distinct  shocks  occurred  on  June  llth  and  Pith,  as  follows:  llth,  11.12  ]>.  m.,  a 
distinct  shock,  duration  over  a  second,  awakened  peo])lo  from  sound  slee]* ;  11.20  p.  m,,. 
violent  shock,  duration  five  seconds,  motion  from  N.W.  to  S.E.,  a  slight  upheaval  was 
first  felt,  followed  by  three  shocks  of  a  trembling  character,  the  second  of  which  was. 
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the  most  violent,  glassware  was  broken  and  plastering  shaken  down ;  12th,  2.30  a.  m., 
light  shock;  6.30  a.  m  ,  slight  tremble.  14th,  at  Cimarron,  N.  Mex.,  slight  shock  of 
short  duration ;  window-panes  broken. 

Sunsets, — The  characteristics  of  the  sky,  at  sunset,  as  indicative  of  fair  or  foul 
weather  for  the  succeeding  twenty-four  hours,  have  been  observed  at  all  Signal-Servict* 
stations.  Reports  from  115  stations  show  3,427  observations  to  have  been  made,  of 
which  57  were  reported  doubtful.  Of  the  remainder,  2,752,  or  81.7  per  cent.,  were  fol- 
lowed by  the  expected  weather. 

Sun  spots. — The  following  observations,  made  by  Mr.  D.  P.  Todd,  have  been  for- 
warded by  Rear- Admiral  John  Rodders,  U.  S.  N.,  Superintendent  United  States  Naval 
Observatory,  Washington,  D.  C,  vxz: 
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Prof.  G.  Hinricha,  Iowa  City,  Iowa,  reports:  None  observed  on  the  5th,  6th,  10th, 
11th,  17tli,  18th,  rJth,  22d,  2:kl ;  Ist,  two  groups  and  four  spots,  two  rather  large  siwts; 
3d,  two  groups,  three  spots,  very  much  smaller;  4th,  one  group,  two  spot*,  quite  small; 
26th,  one  group,  two  spots,  both  spotfl  largo ;  27th,  one  group,  three  spots.  The  Signal- 
Service  observer  at  Portsmouth,  N.  C,  reports  none  observed  on  the  16th ;  three  groupt} 
on  the  3d. 

Published  by  order  of  the  Secretarv  of  War. 

ALBERT  J.  MYER, 
Brigadier-General  (Bvevet  Assigned)^  Chief  Sign4il-0£lieerf  U,  S,  A, 


Paper  40. 

RAIN  AND   DRY   WINDS   COMPUTED   FOR   DIFFERENT   GEOGRAPHICAL 

DISTRICTS.     (REFERENCE  TO  DISTRICT  MAP.) 

MIDDLE  ATLANTIC  STATES. 

(New  York,  New  Jersey,  Pennsylvania,  Delaware,  Maryland,  District  of  Columbia,  and  Virginia  aa  the 
Middle  States;  and  tliat  part  of  tlioHe  Stites  lying  east  of  the  AUeglianies  as  tlie  Middle  Atlantic- 
States.) 

During  the  month  of  January,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  fountl  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  bh>wing  from  the  north  or  west,  or  fr<un  direction-* 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  dire**- 
tious  between  those  points,  are  found  to  bo  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  fi*om  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followeil  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 
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Dnrinjr  the  month  of  April,  winds  blowing  from  the  sonth  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  May^  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  lietween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  ftx)m  the  southwest  or  southeast,  or 
from  drections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from  di- 
rections between  those  points,  are  found  tojbe  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winfls  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  x)oints, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  wintls  blowing  from  the  south  or  east,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  folio wetl  by  rain. 

During  the  mouth  of  December,  winds  blowing  from  the  southeast  or  noi*theast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  point>s,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

LOWER  AHSSISSIPPI   VALLEY. 

(The  Lower  Miftsiusippi  Valley  includes  a  belt  of  country  two  hundred  miles  broad  from  Cairo  to  Vicks* 
burc.  Bolow  Vicksburg  the  character  of  the  country  so  changes  that  it  is  no  longer  described  as  a 
valley.)  • 

During  the  month  of  January,  winds  blowing  from  the  sonth -southeast  or  east-north- 
east, or  troin  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  wintls  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  mouth  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  raiu.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  w^inds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
])oiut8,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  fi*ora  the  east  or  north,  or  from  directions  between  those 
]>oiiits,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
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hy  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  iTie  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  bet  w<^en  those  i>oint8,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
arc  found  to  be  the  winds^least  likely  to  be  followed  by  rain. 

During  the  month  of  September,"wind8  blowing  from  the  sonth  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  wimh)  most  likely  to  be  followeil 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l>e  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  tho^e 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  bftweeu  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  trom  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  bo  followed  by  nun  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Wintls  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

TENXESSKE. 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  Jire  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowiiig  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  sotithwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directdous 
])etweeu  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  lilowiug  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  lenst  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or 
from  <lirection8  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  thojse 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  ai^e  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  .June,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  thosse 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northejvst  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  foHowed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east-southeast  or  north-northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southw€»8t  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  t»r 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fi»l- 
lowed  by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  sout^ieast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
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lowed  by  rain  or  suow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  fonud  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 
I)urin<?  the  niontli  of  December,  winds  blowing  from  the  west  or  south,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  ibllowed  by  rain  or  snow. 

LOWER  LAKE  REGION. 

(Lower  LakeA  meaiiH  Lakes  Erie  and  Ontario,  with  adjacent  territory.) 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
Irom  direct icms  between  those  points,  are  fouiul  to  be  the  winds  most  likely  to  be  fol- 
lowed by  ruin  or  snow.  Winds  blowing  fronl  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 

During  the  month  of  February,  wiiuls  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  ])oints,  are  found  to  be  the  wimls  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  hlowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
bv  rain  or  snow. 

During  the  moTith  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
suow. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
direct i<ma  between  those  jMiints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
))oint8,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  May,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  sotitheast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  follow^ed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  th(»se  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
AVinds  blowing  frtmi  the  northeast  or  northwest,  or  from  directions  between  those 
)>oints,  are  f(nind  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  )ioints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  8e])tember,  winds  blowing  from  the  southwest  or  southeast,  or 
from  direct i(»ns  between  those  points,  are  foimd  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Win<ls  blowing  Irom  the  north-northwest  or  east-northea.st,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southw^est  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most,  likely  to  be'fol- 
lowed  by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  .snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  suow. 

SOUTH  ATLANTIC  STATES. 

(North  Carolina,  South  Carolina,  Goorj^ia,  and  Nortlierii  and  Eaatem  Floiida,  as  the  South  Atlantic 

States.) 

During  the  month  of  January,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  polutS|  are  found  to  be  the  winds  most  likely  to  be  fol- 
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lowed  by  rain.  Winds  blowing  from  tbe  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunng  the  month  of  February,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  ifol- 
lowed  by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  sontheast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  bloi^ing  from  the  north  or  west,  or  from  directions  between  those 
pointa,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Daring  the  m<mth  of  June,  winds  blowing  from  the  southwest  or  sontheast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north'  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  l>etween 
those  points,  are  found  to  be  the  winds  least  likely  t«  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  frtnu  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  fnmi  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  lea«t  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  fnmi  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l»e  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  Irom  directions  between 
those  points,  are  found  to  be  the  winds  lejwt  likely  to  be  followe<l  by  rain. 

During  the  month  of  November,  winds  blowing  frt)m  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  Ik*  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  lietween 
those  points,  are  found  to  be  the  winds  least  likely  to  be  follow  ed  by  rain. 

During  the  month  of  December,  wiuds  blowing  from  the  east  or  north,  or  from 
directions  between  those  ])oints,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

NEW  ENGLAND  STATES. 

(Maine,  New  Hampshire,  Yennont,  MassacbniinttA,  Connecticut,  and  Bhode  Island,  as  the  New  Enjc 

laud  States.) 

During  the  month  of  January,  winds  blowing  fnmi  the  southwest  or  southeast,  or 
from  directions  between  those  jMunts,  are  found  to  be  the  wiuds  most  likely  to  Im*  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  dii*ections  be- 
tween those  points,  are  found  to  be  the  wnnds  lesist  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  south wejat  or  southeast,  or 
from  directions  between  those*  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
t  ween  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  ea«t,  or  from  directions 
between  those  points,  are  found  to  bo  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  i>oint^ 
are  found  io  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  mouth  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  ])oints,  an^  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  mouth  of  May,  winds  blowing  from  the  southwest  or  sontheast,  or  from 
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directions  between  those  points,  are  found  to  he  the  winds  most  likely  to  he  followed 
hy  rain.  Winds  hlowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  betM'een  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  £rom  the  north  or  we»t,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  tnose  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to.  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  ruin  or  snow.  Winds  blowing  from  the  north-noi-thwcst  or  west-southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  east  or  north,  or  from  di- 
rections between  those' points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snoW.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  fouud  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

FOR  THK  DISTRICT  BETWEKN  THK  UPPER  LAKE    REGION  AND  THE    OHIO  VALLEY,   IN- 
CLUDING PORTIONS  OF  WESTERN  OHIO,  CENTRAL  INDIANA,  AND  EASTERN  ILUN018. 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
from  dii-ections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  south  T)r  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  W^inds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northeast  or  west-northwest,  or  from  directions  be- 
tween those  ]>oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-northeast  or  north -north  west,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

Daring  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  point>8,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
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by  rain.  Winde  blowing  from  the  northeast  or  northwest,  or  from  directions  betwefn 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  sontheast.or 
from  directions  between  those  jtoints,  are  found  to  be  the  winds  most  likely  to  lie  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowtnl 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  l>c  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  dirw- 
tions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  raiu 
or  snow. 

During  the  month  of  December,  winds  blowing  from  the  west-south w^est  or  south- 
Boutheast,  or  trom  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

UPPER  LAKE   REGION. 

(Upper  Lakes  means  Lakes  Superior,  Huron,  and  Michifntn,  with  the  ncljacent  territory.    The  Lake 

Ri'ji^iuu  inclade«  the  Upper  and  I^wer  Lakei».) 

During  the  month  of  January,  winds  blowing  from  the  west^southwest  or  south- 
southeast,  or  fnmi  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  fi*om  the  east  or  north,  or  In'Oi 
dirc^ctions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fbllovod 
by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  an*  found  to  be  the  winds  most  likely  to  Ix.*  fol- 
lowed by  rain  or  snow.  Win<ls  blowing  from  the  noith  or  west,  or  fn>ra  dinpctions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followod 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  southeast  or  northeast,  or  from 
dir«.»ctions  between  those  points,  are  found  to  be  the  winds  most  likely  to  In*  followed 
by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  May,  winds  blowing  from  the  southeast  or  northeast,  or  fiwm 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followetl 
by  rain.  Winds  blowing  fnnn  the  north  or  west,  or  from  directions  between  tbiu* 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Ihiring  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points  are  found  to  be  the  winds  most  likely  to  be  folIowKl 
by  rain.  Winds  blowing  from  the  north  or  west,  or  fi*om  directions  between  those 
points,  are  found  to  be  tne  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  July,  winds  blowing  fn>m  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  bo  the  winds  most  likely  to  be  followe<l 
by  rain.  Winds  blowing  from  the  north  or  west,  or  fmm  directit>us  between  tlitwe 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  bf 
followed  by  rain.  Winds  blowing  from  tlie  north  or  west,  or  from  dirtH!tions  betw<H*n 
those  points,  are  found  to  be  the  winds  lea<st  likely  to  Ik)  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  dii*ections  between  those 
points,  are  found  to  be  Ihe  wunds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  }M}int«,  are  found  to  be  the  winds  most  likely  U>  l>e  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west^.  or  from  din^ctioiis  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  northwest  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rainorsuow. 
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Dnring  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  din^ctions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  fouutl  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

OHIO  VALLEY. 

(The  Ohio  Valley  includes  the  bolt  of  country  about  two  hundred  miles  broad  from  Pittsburgh  to  Cain  ,» 

During  the  month  of  January,  winds  blowing  from  the  south-southwest  or  east- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  l>Iowing  from  the  north  or  west,  or  from 
directions  betwet;n  those  points,  are  found  to  be  the  winds  least  likely  to, be  Ibllowed 
by  rain  or  snow. 

Dnring  the  month  of  Febrnary,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  tliose  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  lie  tlie  wiuds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  idowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  wiud*i  least  likely  to  be  followed  by  rain  or  snow. 

Dunng  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  trom  t  he  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  May,  wiuds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  frcmi  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  tbund  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Wiuds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  ftmnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be -the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-northeast  or  north-northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  August,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  wii^ds  most  likely  to  be  followed  by  rain. 
Winds  blowing  trom  the  east  or  north,  or  from  directions  between  those  i)oints,  are  found 
to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  b**tween  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  i»oints,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  )>oints,  are  found  to  be  the  wiinls  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  bo  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  mcmth  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

EASTERN  GULP   STATES. 

(Eastern  Mississippi,  Alabama,  and  Northwestern  Florida  as  the  Eastern  Gulf  States.) 

During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
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tions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
thfise  points,  are  found  to  l>e  the  w^inds  least  likely  to  be  followed  by  rain. 

During  the  mouth  of  March,  winds  blowing  from  the  southwest  or  sontheast,  or 
from  directions  between  those  points,  are  fonucl  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  frcmi  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  W^inds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  wind^t  blowing  from  the  southwest  er  southeast  or  from 
directions  between  those  jioints,  are  found  to  be  the  wiuils  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeafit,  or 
from  directions  between  thrme  points,  are  found  to  bo  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  p<»int«,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowiug  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  wincbj  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  frt>m  directioos 
between  those  points,  are  ftmnd  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  ftmnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  November,  winds  blowing  fix)m  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north-northwest  or  west-southwest,  or  frx>m  diifc- 
tions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  December,  winds  blowing  fix)m  the  south  or  east,  or  from 
directions  between  those  points,  are  fohnd  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

WESTERN  GULF  STATES. 
(Wefltem  MiMiuippi,  LouisijmA,  and  Eastern  Texaa,  as  the  'Western  Golf  States.) 

Dnring  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  fr^ra  direc- 
tions between  those  point«,  are  found  to  be  tYie  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  thoee  points, 
are  found  to  be  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  March,  winds  blowing  fn)in  the  south  or  east,  or  from  direc- 
tions betweeen  those  points,  are  found  to  be  tlie  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  fn)m  the  north  or  west,  or  from  directions  between  those  points^ 
are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  diroctiona  between 
those  points,  are  found  t-o  l>e  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  raiu. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  point-s,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 
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During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  airections  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Daring  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwe&t,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  betweeu 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnnng  the  month  of  November,  winds  blowing  fit)m  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwest^^  or  frt>m  directions 
between  those  x)ointSj  are  found  to  be  the  winds  least  likely  to  be  loUowed  by  rain. 

UPPER  MISSISSIPPI  VALLEY. 

(The  Upper  Mississippi  Yalley  inclades  the  belt  of  country,  about  two  hundred  miles  broad,  from  Saint 

Paul  to  CairoJ 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  frt)m  the  north  or  west,  or  from  durections 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  olowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south-southeast  or  east-north- 
east, or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely 
to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  frt>m  directions 
between  those  points,,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  frx>m 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
point-s^  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain. 

During  the  month  of  July^  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
point«j  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  frt>m  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  bo  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south-southwest  or  east- 
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southeast,  or  from  directions  between  those  points,  are  fonnd  to  be  the  winds  most 
likely  to  be  followed  by  rain.  Winds  blowing  nt>m  the  east  or  north,  or  from  directions 
between  those  points,  are  fonnd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dnring  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

I>uilng  the  month  of  November  winds  blowing  from  the  south  or  east,  or  fit>m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain 
or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

MISSOURI  VALLEY. 

(The  Kiuonri  Vallej.  includes  a  belt  of  conntry  200  miles  broad,  from  Fort  Solly  to  Saint  Cliartea»  Mo.) 

During  the  month  of  January,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  founcTto  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  t>r  south,  or  frxim  directions  be> 
tween  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  frx>m  the  east  or  north,  or  from  direc- 
tions between  those  iM)ints^  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  show.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blo'^dng  frx>m  the  south  or  east,  or  frx)m  directions 
between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  west  or  south,  or  frt>m  directions  between  those  points, 
are  found  to  he  the  winds  least  likely  to  be  foUowed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  fit>m  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain  or 
snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  fr^m  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  t-o  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northwest  or  southwest^  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Durmg  the  month  of  July^  winds  blowing  from  the  southwest  or  southeast,  or  i^m 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north-northwest  or  south-southwest,  or  fit>m  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  diit>e- 
tions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  frx>m  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  frx>m  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  fix>m  the  northwest  or  southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followM  by  rain. . 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  frt>m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  oe  followed  by 
rain  or  snow.  Winds  blowing  frx)m  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  December,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west  or  south  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 
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MIDDLE  PACIFIC  SECTION. 

During  the  month  of  Jannary,  winds  blowing  from  the  8oi)thwe8t  or  sontheast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February^  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  frx>m 
directions  between  those  points,  are  found  to  be  the  wiiids  most  likely  to  be  followed 
by  rain  or  snow.  Winds  olowing  from  the  east  or  north^  or  frt)m  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north^  or  frt>m  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  Mav,  winds  blowing  frx>m  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Durmg  the  month  of  June,  winds  blowing  from  the  west-southwest  or  south-south- 
east, or  mm  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

DunnK  the  month  of  July,  winds  blowing  from  the  west-southwest  or  south-south- 
east, or  crom  directions  between  those  points,  are  fbuud  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  from  the  east-southe£  st  or  north-northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween tnose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  west  or  south,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowed 
by  rain.  Winds  blowing  frt>m  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
fr>om  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  oe  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  Ukely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain  or 
snow. 

During  the  month  of  December^  winds  blowing  from  the  southwest  or  southeast,  or 
fivm  directions  between  those  pomts,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

NORTHEASTERN  ROCKY  MOUNTAIN  SLOPE. 

During  the  month  of  Januaiy,  winds  blowing  from  the  north-northeast  or  west- 
northwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  south-southeast  or 
east-northeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds 
least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  fix)m  the  west-northwest  or  south-southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  northeast  or  northwest,  or  frx)in. 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 


^^28  KEPOBT   OF   THE    CHIEF   SIGNAL-OFFICER. 

1>y  rain  or  snow.     Winds  blowinjij  from  the  west  or  south,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

Dunng  the  month  of  April,  winds  blowing  from  the  northeast  or  northwest,  or  from 
'directions  between  those  points,  are  found  to  l>o  the  winds  most  likely  to  be  followe<l 
by  rain.    Winds  blowing  irom  the  northwest  or  southwest,  or  from  directions  between 
those  ]>oints,'  are  found  to  be  the  winds  least  likely  to  be  lollowed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  direction-* 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followotl  by  rain. 
"^Vinds  blowing  irom  the  northwest  or  southwest,  or  from  directions  between  thoise 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  from  directions 
"between  those  points,  are  found,  to  be  the  winds  most  likely  to  bo  followed  by  rain. 
"Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
Tain.  Winds  blowing  from  the  west-northwest  or  south-southwest,  or  from  direction^ 
•l)etween  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east-,  or  frt>m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
Tain.  Winds  blowing  from  the  north-northwest  or  west-southwestjor  from  directions 
'between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  south-southeast  or  east- 
northeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be.  followed  by  rain.    Winds  blowing  from  the  north-northwest  or  south- 
southwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  least 
•^kely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  frt>m  tlie  north-northeast  or  west- 

'iiorthwest,  or  from  dhvctions  between  those  points,  are  found  to  be  the  winds  most 

likely  to  be  followed  by  rain  or  sixow.     Winds  blowing  from  the  south  or  east,  orftom 

^-directions  between  those  x>oints,  are  found  to  be  the  winds  least  likely  to  be  followed 

•by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  north  or  west,  or  frt>m  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
"by  rain  or  snow.  Winds  blowing  from  the  south  or  east,  or  from  directions  between 
tnose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.    Wincls  blowing  from  the  south-southwest  or  east-sontheast, 
'  or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
JfoUowed  l)y  rain  or  snow. 

NORTHERN  PACIFIC  SECTION. 

"During  the  month  of  January,  winds  blowing  from  the  south  or  cast,  or  from  direc- 
*fions  between  those  points,  are  found  to  be  the  winds  most  likely  to  oe  followed  by 
rain  or  snow*    Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  leiist  likely  to  oe  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north-northeast  or  west-northwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 
^  During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or 
"  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  l)e- 
tween  those  points,  are  found  to  be  tli^  winds  least  likely  to  be  followed  by  rain  or 
«now. 

During  the  month  of  April,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  foUowefl 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May^  winds  blowing  from  the  southwest  or  southeast,  or  frtim 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-southeast  or  north-northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Di^^ingthe  month  of  June,  winds  blowing  from  the  west-southwest  or  south-«ontheast . 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l>e 
followed  by  rain.  Winds  blowing  irom  the  southeast  or  northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 
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During  the  month  of  July,  winds  blowing  from  the  west-southwest  or  sontlKsouth- 
east,  or  from  directions  between  those  points,  are  foimd  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  from  the  east-northeast  or  north-northwest,  or 
from  directions  between  those  poiutS;  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  frt)m  the  southeast  or  northeast,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  montn  of  September,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  east  or  north,  or  fix)m  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  fr'om  the  southeast  or  northeast, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  moat  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

^  During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  foimd  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

SOUTnEKN  PACIFIC  SECTION. 

'  During  the  month  of  January,  winds  blowing  from  the  south  or  east,  or  from  direc* 
tions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directiona 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  west  or  south,  or  fit)m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directious 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winas  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  Ukely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May^  winds  blowing  from  the  southwest  or  southeast,  or  from 
directious  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed, 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
I)oints^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Durmg  the  month  of  July,  winds  blowing  from  the  east  or  north,  or  from  directions 
l)etween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north-northwest  or  west-southwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between 
those  points,  are  found  to  be  the  Vinds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing* from  the  northeast  or  north^^t,  or 
from  directions  between  tliose  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  southwest  or  southeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  west  or  south,  or  from  direc- 
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tions  bf^wcon  those  points,  are  foand  to  be  the  winds  most  likely  to  be  followed  hy 
rain  or  snow.  Winds  blowing  firom  the  sonth-southeast  or  north-northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  west  or  south,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south-southeast  or  north- 
northeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

MIDDLE  EASTERN  ROCKY  MOUNTAIN  PLATEAU. 

During  the  month  of  January,  winds  blowing  from  the  west-northwest,  or  south- 
southwest,  or  from  directions  between  those  ]>omts,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  west-northwest,  or  south- 
southwest,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from 
di^ctions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  southeast  or  northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Durmg  the  month  of  May,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Dunug  the  month  of  June,  winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  foimd  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points^  are  foimd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  July,  winds  blowing  from  the  northeast  or  northwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  be- 
tween those  points,  are  tound  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  tbose  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowingfrom  the  northwest  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  north  or  west,  or  from  di- 
rections l>et  ween  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  northeast  or  northwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  south  or  cast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

Duri^  the  month  of  December,  winds  blowing  from  the  northeast  or  northwest,  or 
from  dictions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winas  blowing  from  the  west  or  south,  or  from  directions 
between  tJiose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 
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SOUTHEASTERN  ROCKT  MOUNTAIN  SLOPE.  ^ 

Duriug  the  month  of  Januaryi  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  ]>ointSy  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions  between  those  points^  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely^  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  Ifty 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  AprU,  winds  blowing  from  the  southwest  or  southeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
W^inds  blowing  from  the  north-noi*theast  or  west-northwest,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  frtim  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  tne  north-northwest  or  west-southwest,  or  frt>m  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

Durmg  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  frt)m  drree- 
tions  between  those  i>oints,  are  found  to  be  the  winds  most  likely  to  be  foUowed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points^ 
are  found  to  be  the  wmds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  pointS|  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  oe  followed  by 
rain  or  snow.  WincU  blowing  from  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  toUowed  by  lain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  olowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

MIDDLE   ROCKY  MOUNTAIN   PLATEAU. 

During  the  month  of  January,  winds  blowing  from  the  southwest  or  southeast,  or 
frx>m  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  be- 
tween tnose  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  February,  winds  blowing  from  the  west  or  south,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  i|llowed 
by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  April,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
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Winds  Mowing  from  the  northwest  or  southwest,  or  firom  directions  between  those, 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east-southeast,  or  north-northeast,  or  from  direc- 
tions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  June,  winds  blowing  from  the  southeast  or  northeast,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  bio  wins  frx)m  the  west  or  south,  or  frrom  directions  between  those 
two  points,  are  found  tobe  the  winds  least  likely  to  be  followed  by  rain. 

jDuring  the  month  of  July,  winds  blowing  from  the  north  or  west,  or  fix>m  direc- 
tions between  those  points,  are  found  to  1^  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  frt>m  the  east  or  north,  or  frt)m  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southwest  or  southeast, 
or  frt>m  directions  between  those  points,  are  fotmd  to  be  the  winds  most  likely  to  be 
foUowed  by  rain.-  Winds  blowing  from  the  east  or  north,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  from  the  south  or  east,  or  from,  direc- 
tions between  those  points^  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  fit)m  the  northwest  or  southwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  west  or  south,  or  frxim  di- 
rections between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  December,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northeast  or  northwest,  or  from  di- 
rections between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 

SOUTHERN  ROCKY  MOUNTAIN  PLATEAU, 

During  the  month  of  January,  winds  blowing  from  the  north  or  west,  or  from  direc- 
tions between  those  points,  are  fonnd  to  be  the  winds  most  likely  to  be  foUowed  by 
rain  or  snow.  Winds  blowing  from  the  south  or  east,  or  frrom  direetions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

Dunng  the  month  of  February,  winds  blowing  nt)m  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain 
or  snow.  Winds  blowing  nt)m  the  east-southeast  or  north-northeast,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 

BUOW. 

During  the  month  of  March,  winds  blowing  from  the  northwest  or  southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain 
or  snow. 

During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  fit)m  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those  points, 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  southwest  or  southeast-,  or  frx)m 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain, 

Dming  the  month  of  June,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  he.  fol- 
lowed by  rain.  Winds  blowing  from  the  north-noi'tlieast  or  west-northwest,  or  frx)m 
directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed 
by  rain. 

During  the  month  of  July,  winds  blowing  from  the  southwest  or  southeast,  or  frpom 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  l>e  followed 
by  rain.  Winds  blowing  from  the  north  or  ^\est,  or  from  directions  between  those 
points,  are  found  to  be  tlie  winds  least  likely  to  be  followed  by  rain. 
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Daring  the  month  of  Angost,  winds  blowing  from  the  sonthwest  or  soatheast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  frx>m  the  southwest,  or  southeast,, 
or  fri)m  erections  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  northeast  or  northwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  October,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.    Winds  blowing  from  the  east  or  north,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  November,  winds  blowing  from  the  south  or  east,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain  or  snow.  Winds  blowing  from  the  north-northwest,  or  west-southwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southwest  or  southeast,  or 
frx)m  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.     Winds  blowing  from  the  east-northeast^  or  north-northwest, 
or  from  directions  between  those  points,  are  found  to  be  the  wmds  least  likely  to  be 
followed  by  rain  or  snow. 

NORTHEKX  ROCKY  MOUNTAIN  PLATEAU. 

During  the  month  of  January,  winds  blowing  fix)m  the  west-southwest  or  south- 
southeast,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  northeast  or  north- 
west, or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to 
be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  southwest  or  southeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  north-northeast  or  west-northwest,, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  March,  winds  blowing  frx)m  the  west  or  south,  or  from  direc- 
tions, between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  frx>m  the  southeast  or  northeast,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  from  the  west  or  south,  or  from  directions 
between  those  x)oint8,  are  found  to  be  the  winds  most  likely  to'  be  followed  by  rain. 
Winds  blowing  from  the  northeast  or  northwest,  or  from  directions  between  those- 
points,  are  found  to  be  the  winds  least  likely  to  b^  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between  those 
pointSj  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  June,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

^  During  the  month  of  July,  winds  blowing  from  the  northwest  or  southwest,  or  from 
directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed 
by  rain.  Winds  blowing  from  the  east  or  north,  or  from  directions  between  those 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain.  Winds  blowing  from  the  north  or  west,  or  from  directions  between  those  points^ 
are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  northwest  or  southwest, 
or  from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be 
followed  by  rain.  Winds  blowing  from  the  south  or  east,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rayi. 

During  the  month  of  October,  winds  blowing  from  the  west  or  south,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.    Winds  blowing  from  the  southeast  or  noi*theast,  or  from  directions  be- 
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tween  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
mow. 

Daring  the  month  of  November,  winds  blowing  from  the  southwest  or  sontheast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  east-northeast  or  north-norUiwest,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow.  • 

I>uring  the  month  of  December,  winds  blowing  from  the  west-southwest  or  south- 
flouthea^,  or  from  directions  between  those  points,  are  found  to  be  the  winds  most 
likely  to  be  followed  by  rain  or  snow.  Winds  blowing  from  the  north  or  west,  or  from 
directions  between  those  points,  are  found  to  be  the  wmds  least  likely  to  be  followed 
by  rain  or  snow. 

RIO  GRANDE  VALLEY. 

During  the  month  of  January,  winds  blowing  from  the  east  or  north,  or  from  direc- 
tions between  those  points^  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  from  directions  between  thoeo 
points^  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  February,  winds  blowing  from  the  souUi  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  frx)m  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain  or 
snow. 

During  the  month  of  March,  winds  blowing  from  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  be- 
tween those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or 
snow. 

During  the  month  of  April,  winds  blowing  frt>m  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  frt>m  the  north  or  west,  or  frt>m  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  May,  winds  blowing  from  the  south-«outhea8t  or  east-north- 
east, or  m>m  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to 
be  followed  by  rain.  Winds  blowing  nom  the  northwest  or  southwest,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by 
rain. 

During  the  month  of  June,  winds  blowing  from  the  south  or  east,  or  fri>m  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  lain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  tliose 
points^  are  found  to  be  the  winds  least  likely  to  be  foUowed  by  rain. 

Dunng  the  month  of  July,  winds  blowing  from  the  south  or  east,  or  from  directions 
between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  northwest  or  southwest,  or  from  directions  between  those 
points,  are  fotmd  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  August,  winds  blowing  frt>m  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  winds  most  likely  to  be  followed  by  rain. 
Winds  blowing  from  the  north  or  west,  or  frt>m  directions  between  those  points,  are 
found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  September,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain.  Winds  blowing  from  the  northwest  or  south,  or  from  directions  between 
those  points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain. 

During  the  month  of  October,  winds  blowing  frt)m  the  south  or  east,  or  from  direc- 
tions between  those  points,  are  found  to  be  the  winds  most  likely  to  be  followed  by 
rain  or  snow.  Winds  blowing  from  the  west  or  south,  or  frx>m  directions  between  thoee 
points,  are  found  to  be  the  winds  least  likely  to  be  followed  by  rain  or  snow. 

During  the  month  of  November,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  west-northwest  or  south-southwest, 
or  fix>m  directions  between  those  point^  are  found  to  be  the  winds  least  likely  to  be 
followed  by  rain  or  snow. 

During  the  month  of  December,  winds  blowing  from  the  southeast  or  northeast,  or 
from  directions  between  those  points,  are  found  to  be  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow.  Winds  blowing  from  the  northwest  or  southwest,  or  from  di- 
rections between  those  points,  are  foima  to  be  the  winds  least  likely  to  be  followed  by 
rain  or  snow. 
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Paper  41. 
List  of  lake  dismters  during  the  year  ending  June  30,  1878. 

July,  1877. 

1. — Scliooncr  Garibaldi  struck  bottom  and  sunk  at  mouth  of  Pike  Creek;  Lake  Saint 
Clair;  raised. 
Scow  Grand  Army  capsized  and  sunk  near  Kellcy^s  Island,  Lake  Erie. 
Barge  Wm.  Vannatta  water-logged  off  Charity  Islands. 
Scow  lasco  lost  her  jibboom  on  Lake  Erie. 

Schooner  H.  D.  Root  sprung  a  leak  and  was  nm  ashore  at  Tremont,  Ohio. 
3. — ^Tug  Burton  ran  into  and  damaged  schooner  Josephine  off  Chicago. 

Barge  Dart  destroyed  by  fire  at  Sandwich. 
4. — Schooners  Peerless  and  Folger  damaged  by  collision  on  Lake  Ontario  off  Oswego. 
5. — Schooner  David  Vance  damaged  the  schooner  Great  West  by  collision  at  Chicago. 
6. — ^Tug  Starke  Brothers  ran  into  and  damaged  the  scow  Sea  Star  at  Milwaukee. 
Schooners  P.  S.  Marsh  and  Jason  Parker  lost  portions  of  their  canvas  in  squalls 
on  Lake  Michigan. 
7. — ^Propeller  Empire  State  disabled  by  a  break  in  her  machinery  on  Lake  Huron. 
Steamer  City  of  Toronto  broke  her  shaft  on  Lake  Ontario. 
Schooner  Portland  lost  her  Jibboom  by  collision  with  propeller  B.  W.  Blanchard 

at  Chicago. 
Bark  A.  P.  Nichols  and  schooner  Ostrich  lost  portions  of  their  rigging  in  squalls 

on  Lake  Michigan. 
Steamer  Milton  D.  Ward  damaged  by  collision  with  a  raft  on  Saint  Clair  River. 
Schooner  Ellen  Spry  was  towed  into  and  damaged  the  propeller  City  of  Duluth 
at  Chicago. 
6. — Scow  Kellle  Church  lost  her  staysaU  and  small  boat  in  a  squall  on  Lake  Michigan^ 
Herbert  Hammond,  a  sailor  on  barge  Banner,  lost  overboard  and  drowned  iu  Lake 
Huron. 
9. — Propeller  Vanderbilt  ran  into  and  damagC/d  propeller  Alpena  at  Chicago. 
10. — Schooner  James  Couch  ashore  in  the  straits ;  released. 

Steam-barge  S.  S.  Ellsworth  destroyed  by  fire  at  Stony  Island. 
Schooner  B.  Parsons  lost  her  jibboom  by  being  towed  into  an  elevator  at  Chicago. 
11. — ^Schooner  Katie  Brainard  dismasted  by  collision  on  Maumee  Bay,  Lake  Erie. 
12. — Barge  Wenona  and  schooner  Tom  Paine  damaged  by  collision  at  Chicago. 

Scow  D.  R.  Holt  and  schooner  J.  V.  Jones  damaged  by  collision  on  Lake  Michigan. 
Schooner  Otter  damaged  by  collision  with  a  bridge  at  Chicago. 
Schooner  Victor  towed  to  Garden  Island  in  a  leaky  condition. 
13. — Schooner  Mary  G.  Lamed  ashore  near  Sandusky,  Lake  Erie, 
14. — ^Pleasure  steamers  D wight  Cutler  and  Contennial  damaged  by  fire  at  Grand  Haven, 
Mich. 
Bark  Two  Fannies  had  her  rigging  damaged  by  a  squall  on  Green  Bay. 
16. — Schooner  Speedwell  damaged  by  collision  with  steamer  Magnet  at  Oswego. 

Schooner  Peoria  lost  her  jibboom  bv  collision  at  Chicago. 
18. — ^Tug  J.  P.  Clark  lost  her  smokestacK  by  collision  on  Lake  Huron. 

Tug  J.  L.  Higgle  damaged  by  collision  at  Chicago. 
19. — Schooner  Port&ud  had  ner  mainmast  destroyed  by  lightning  on  Lake  Huron. 
HI, — Schooner  City  of  Toledo  damaged  by  collision  with  schooner  Moonlight  on  Lake 

Michigan. 
^. — Schooners  C.  H.  Hackley,  Albatross,  and  Willie  Loutil  arrived  at  Chicago  with 
damaged  rigging. 
Scow  William  Bates  and  schooner  Myrtle  damaged  by  collision  in  river  at  Chicago 
5M. — Schooners  Porter  and  Alleghany  damaged  by  collision  at  Chicago. 
26. — ^Tug  Mystic  sprung  a  leak  and  sunk  at  Windsor. 
27. — Tug  Parker  and  schooner  Ostrich  damaged  by  collision  at  Chicago. 
30. — Steamer  Ivanhoe  destroyed  by  fire  at  Houghton,  Mich. 

Steamer  Evening  Star  broke  her  connecting-rod  at.  Detroit. 
Steamers  Fortune  and  Hofe  damaged  by  collision  at  Detroit. 

August,  1877. 

1. — Schooner  ^tna  damaged  by  collision  with  a  bridge  at  Chicago. 
Tug  A.  B.  Wanl  broke  her  crank-pin  at  Chicago. 
Schooner  Marv  Collins  damaged  by  collision  at  Chicago. 
2. — Steam-barge  Favorite  ran  into  and  sunk  the  schooner  Grace  A.  Shannon,  on  Lake 
Michigan,  near  Milwaukee.    A  young  son  of  A.  L.  Graham  went  down  with 
schooner  Grace  A.  Shannon. 
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2. — Schooner  Panline  and  propeller  Montgomery  damaged  by  collision  at  Cbicaeo. 
Scow  Kittie  damaged  and  sprung  a  leak  by  striking  the  dock  at  Marbleheaa. 
John  Powers,  sailor  on  schooner  Golden  Harvest,  drowned  at  Grand  Haren, 

Mich. 
Henry  McAllister  lost  overboard  from  barge  M.  B.  Spaulding  and  drowned  in  Lake 
Erie. 
3. — Schooner  R.  C.  Crawford  sprung  a  leak  on  Lake  Erie. 

Scow  Mountain  Maid  capsized  and  sunk  at  mouth  of  Black  River. 
Tug  McClellan  lost  her  wheel  in  river  at  Chicago. 
4. — Scow  Kitty  capsized  by  a  squall  on  Lake  Erie. 

5. — Schooners  Mystic  Star  and  £.  P.  Doer  damaged  by  collision  in  the  harbor  at 
Oswego. 
.  Schooner  Julia  Millard  sprung  a  leak  on  Lake  Erie. 
6. — Schooner  Lillie  Parsons  sunk  in  Saint  Lawrence  River. 
7. — Schooner  E.  J.  Peters  sprung  a  leak  and  water-logged  on  Lake  Ontario. 
8. — Schooner  J.  G.  Worts  ran  ashore  on  Pigeon  Island,  Lake  Ontario ;  released. 
9. — Schooner  Geo.  B.  Sloan  struck  a  rock  and  sunk  in  Welland  Canal:  raised. 
Schooner  Unadilla  ashore  in  the  straits ;  released. 
Fireman  named  Monahan  drowned  from  a  tug  at  Alpena. 
10.— Schooners  Higgie  and  Jones  damaged  by  colhaion  with  a  bridge  at  Chicago. 

Steamer  Clinton  disabled  in  her  machinery  on  Lake  Huron. 
11. — Schooner  Kearsarge  damaged  by  collision  with  schooner  Kingfisher  at  Chicago. 
Schooner  Arcturus  lost  her  foretopmast  on  Lake  Michigan. 
Tug  American  Eagle  and  schooner  J.  N.  Foster  damaged  by  collision  at  Chicago. 
12.-»-Schooner  Joseph  Paige  lost  her  jibtopsail  in  a  squall  on  Lake  Michigan. 

Schooners  J.  G.  Masten  and  Maria  Martin  damaged  by  collision  in  Detroit  River. 
13. — Schooner  Saint  Andrews  lost  some  of  her  canvas  and  rigging  on  Lake  Michigan, 
off  Chicago. 
Wilham  Kyan,  sailor  on  propeller  Champlain,  fell  overboard  and  was  drowned 

off  Chicago. 
Schooner  Samuel  L.  Mather  sunk  by  collision  with  schooner  Mary  Copley,  near 

Fox  Islands,  Lake  Michigan. 
Schooner  Mary  Copley  badly  damaged  by  collision  with  schooner  Mather  on  Lake 

Michigan. 
Tug  Kate  Williams  ran  into  and  sunk  the  schooner  Mary  Garret  in  the  Saint  Clair 

Flats  Canal. 
Tug  Kate  Williams  damaged  by  collision  at  Detroit. 
14. — Schooner  Minnie  Corlett  badly  damaged  and  lost  portion  of  her  deck-load  by 
striking  the  pier  at  >iichigan  City. 
Bark  Lottie  Wolf  put  into  Chicago  leaking. 
Schooner  C.  Harrison  missed  the  piers  during  a  gale  and  run  ashore  at  Miclii- 

gan  City:  released. 
Schooners  Lucerne  and  Magara  and  tug  American  Eagle  damaged  in  rigging,  and 
schooner  L.  B.  Shepard  and  tug  L.  B.  Johnson  sprung  leaks,  in  a  g(ue  at  head 
of  Lake  Michigan. 
Schooner  B.  F.  Wade  damaged  by  collision  with  a  bridge  at  Chicago. 
15. — ^Tug  Saint  Mar^  sprung  »leak  and  sunk  at  Milwaukee. 

Propeller  Empire  State  damaged  by  collision  with  schooners  Winslow  and  Nevada 

at  Buffalo. 
Schooner  Ostrich  ashore  in  the  straits ;  release*!. 
R.  W.  Haskins,  mate  of  schooner  Sherwood,  fell  overboard  and  was  drowned  in 

Lake  Ontario. 
Thomas  Brady,  sailor  on  schooner  Hattie  Johnson,  fell  overboard  and  was  drowned 

at  Buffalo. 
David  Petersville  fell  overboard  from  steamer  Flora  and  was  drowned  in  Lake  Erie. 
16. — ^Schooner  Kingfisher  and  propeller  Alaska  damaged  by  collision  with  bridges  at 

Chicago. 
17. — ^Propeller  City  of  Madison  destroyed  bv  fire  on  Lake  Michigan. 

Schooner  Lumina  destroyed  by  fire  at  Brighton. 
18. — ^Propeller  Buckeye  disabled  in  her  machinery  on  I^ke  Michigan. 

William  Anderson,  sailor  on  schooner  Champion,  Tell  from  aloft  and  was  killed. 
19. — Tugs  Bob  Anderson  and  L.  L.  Lyon  damagecl  by  fire  at  Windsor,  Out. 

Propeller  Eighth  Ohio  destroyed^  by  fire  at  Windsor,  Ont. 
20. — Schooner  Silver  Crest  foundered  and  sunk  during  a  gale  on  Lake  Huron. 
21. — Bark  Great  West  damaged  by  lightning  and  a  squall  at  Oconto,  Lake  Michigan. 
22. — Schooner  D.  A.  Wells  lost  her  mainmast  and  maingaff  on  Lake  Michigan,  oft'  rort 

Washington. 
23. — Schooner  C.  North  sprung  a  leak  on  Lake  Michigan. 

Schooner  Alrina  damaged  by  a  sqnall  on  Lake  Saint  Clair. 
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m  — Schooner  Bolivia  struck  bottom  and  sunk  at  mouth  of  Sand  Beach  Harbor  of 
Refuge,  Lake  Huron ;  raised. 

Schooner  P.  S.  Marsh  lost  a  portion  of  her  canvas  in  a  squall  on  Lake  Huron. 

Schooner  Sophia  J.  Luff  ran  into  and  damaged  the  bark  Lewis  Day  at  Chicago. 

Tug  C.  W.  Parker  and  the  schooners  Hattie  Wells  and  Grade  M.  Tiler  damaged 
by  collision  at  Chicago. 

Propeller  Atlantic  went  ashore  during  a  fog  on  Lake  Superior. 

Tug  Mary  E.  Perew  sprung  a  leak  at  Buffalo. 
iJS. — Schooner  Hippogriffe  damaged  by  collision  with  tug  Prince  Alfred  on  Lake  Huron. 

Frederick  Brandon,  sailor  on  steam-barge  T.  W.  Snook,  knocked  overboard  and 
drowned  at  Maiden. 

Schooner  Correspondent  sprung  a  leak  on  Lake  Ontario. 
26. — ^Propeller  R.  C.  Brittain  struck  a  log  and  broke  her  wheel  in  Kalamazoo  River. 

Schooner  Magnolia  sprung  a  bad  leak  on  Lake  Michigan. 
27. — Schooner  Brightie  lost  her  foretopmast  by  lightning  at  Milwaukee. 
^. — Schooner  Helvetia  damaged  by  collision  with  schooner  Guido  Plister  at  Chicago. 

Schooners  Nellie  Gardner  and  Elma  damaged  by  collision  at  Bay  City. 

Schooner  Evening  Star  towed  into  Goderich  in  a  waterlogged  condition. 
30. — Schooner  Barbarian  sprung  a  bad  leak  on  Lake  Michigan. 

Schooner  Racine  lost  some  of  her  rigging  in  a  squall  on  Lake  Michigan. 

Schooner  Bertie  Calkins  lost  some  of  ner  canvas  in  a  squall  on  Lake  Michigan. 

Schooner  Josephine  sprung  a  leak  and  waterlogged  on  Lake  Michigan.     Entise 
cargo  jettisoned.    Loss,  $6,000. 
^1. — A  deck-hand  on  steamer  Bertschy  fell  overboard  at  Cleveland  and  was  drowned. 

Tug  Goodenow  was  struck  by  a  squall  at  Port  Huron  and  was  driven  into  a  ferry- 
•  lK>at,  severely  damaging  the  latter. 

Propeller  Peerless  disabled  by  a  break  in  her  machinery  on  Lake  Michigan. 

Schooner  Mary  Collins  dismasted  on  Lake  Michigan. 

Schooner  Snow  Bird  went  ashore  during  a  squall  on  Fish  Point,  Lake  Ontario. 

Scow  Royce  capsized  off  Ottawa  City. 

Schooner  Maggie  lost  her  mainsail  in  a  squall  on  Lake  Huron. 

Schooners  £.  P.  Door,  Florida,  and  Grace  Whitney  lost  XK)rtions  of  their  canvas  in 
a  squall  on  Lake  Erie. 

September,  1877. 

1. — Scow  Monitor  and  schooner  San  Jacinto  put  into  Manitowoc  in  damaged  condition 
Prox>eller  Argyle  struck  the  harbor  pier  at  Port  Burwell,  Lake  Erie,  and  sunk. 
Barge  Little  Jake  was  struck  by  ligntning  at  Bay  City  and  lost  two  spars. 
Propeller  Maine  struck  a  rock  and  sunk  in  Sault  Ste.  Marie  passage. 
Schooner  Australia  damaged  by  striking  harborpier  at  Milwaukee. 
Schooner  Maria  Martin  sprung  a  leak  on  Lake  Huron. 
Wrecking-tug  Leviathan  broke  her  cylinder-head  on  Lake  Michigan. 
5. — ^Tug  American  Eagle  damaged  by  collision  in  Chicago  harbor. 

Schooner  Grace  Murray  put  into  Manitowoc  leaking  badly. 
3. — Propeller  S.  D.  Caldwell  damaged  by  collision  at  Chicago. 

Schooner  Riverside  went  ashore  at  Four  Mile  Point,  Lake  Ontario. 
Schooner  Samana  arrived  at  Port  Colbome  leaking. 
4. — Schooner  Golden  West  split  her  tojpsaii  on  Lake  Erie. 
•5. — Barge  Contest  damaged  by  a  collision  with  a  bridge  at  Chicago. 
6. — Steamer  Sheboygan  ran  into  and  damaged  the  tug  Ewing  at  Chicago ;  amount, 
$600. 
Schooner  William  Crosthwaite  arrived  at  Chicago  leaking. 
Schooners  Morning  Light  and  F.  D.  Barker  arrived  at  Chicago  leaking. 
Schooner  Lumberman  lost  her  Jibboon  by  collision  at  Chicago. 
7. — Schooner  North  Star  arrived  at  Chicago  in  a  waterlogged  condition. 

Schopner  Guide  waterlogged  on  Lake  Michigan  and  was  towed  into  Chicago. 
10. — Schooner  Union  went  ashore  during  a  gale  at  Waukegan,  Lake  Michigan. 
11. — ^Barges  Dubuque  and  Rio  Grande  ashore  west  of  Long  Point,  Lake  Erie ;  total 

loss. 
13. — ^Propeller  Lawrence  ashore  at  Forty  Mile  Point,  Lake  Huron. 
14. — Schooner  Hippogriffe  sprung  a  leak  at  foot  of  Lake  Michigan. 
15. — Schooners  Two  Katies  and  Quickstep  damaged  by  collision  off  Sheboygan. 
16. — ^Tug  Red  Ribbon  destroyed  by  fire  at  Port  Huron. 
Schooner  Willie  Keller  aground  in  Detroit  River. 
Schooner  H.  A.  Kent  lost  her  jibboom  in  the  straits. 
Schooner  Saveland  lost  some  of  her  canvas  in  the  straits. 
17. — Scow  Mermaid  arrived  at  Chicago  minus  her  Jibboom. 
Schooner  Winslow  arrived  at  Detroit,  leaking. 
Schooner  R.  J.  Noyes  grounded  in  Oswego  Harbor ;  released. 
Henry  Johnson,  sailor  on  scow  Flying  Cloud,  drowned  at  Oswego. 
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17. — Schooner  Bermuda  driven  ashore  at  Fairhaven. 
18. — Scow  Success  water-logged  on  Lake  Michigan. 

Schooner  Madison  ashore  and  water-logged  near  White  Lake. 

Barge  Lottie  Wolf  damag^  hy  a  gale  on  Lake  Michigan. 
19. — Scow  Madison  ashore  at  White  Hallf  Mich. 

The  Bermuda  missed  the  harhor  entrance  and  went  ashore  at  Buffalo. 

Schooner  Delos  De  Wolf  arrived  at  Kingston  in  a  damaged  condition. 
21. — Schooner  C.  Harrison  arrived  at  Milwaukee  leaking. 

Schooners  C.  J.  Bolder^  J.  T.  Jones,  and  Pulaski,  and  steam-barge  William  Crip' 
pen  damaged  by  colbsion  in  river  at  Chicago. 

Schooner  Japan  arrived  at  Chicago  leaking. 
22. — Schooner  Odin  sprung  a  leak  and  water-logged  on  Lake  Michigan. 

Tug  Winslow  disabled  in  her  machinery  on  Lake  Huron. 

Scow  Lydia  sprung  a  leak  and  sunk  at  Port  Stanley ;  loss,  $3,000. 
23. — Steamer  Northwest  destroyed  by  fire  at  Green  Bay. 

Andrew  Hansoomb,  sailor  on  schooner  Monguagon,  drowned  at  Port  Colbome; 
26. — ^John  Johnson,  sailor  on  schooner  Hattie  Earl,  fell  n*om  masthead  and  was  killed^ 

Schooner  Kate  Kelley  ashore  at  Tibbet's  Point ;  released. 
27. — Schooner  Emma  L.  Coyne  ran  into  and  sunk  schooner  Hippogriffe  off  Kenosha, 
Lake  Michigan ;  total  loss ;  amount,  $8,000. 

Schooner  Havana  damaged  by  striking  the  pier  at  Oswego. 
28.— Schooner  Maggie  McRea  sprung  a  leak  on  Lake  Erie. 
30. — Propeller  Colorado  ashore  at  Alabaster;  released. 

October,  1877. 

1. — Steam-barge  Forest  City  broke  her  rudder  on  Lake  Huron. 

Schooners  Bertha  Barnes  and  C.  Mears  damaged  by  collision  at  Chicago. 

Tug  John  Martin  ran  into  and  damaged  the  schooner  City  of  the  Straits  in  Detroit 
River. 

Schooner  Emma  L.  Hutchinson  damaged  by  collision  at  Buffalo. 

Schooner  C.  K.  Dixon  driven  ashore  near  Middle  Island,  Lake  Huron ;  total  wreck ; 
loss  $1,000. 
2. — ^Propeller  Messenger  damaged  by  collision  with  schooner  San  Diego  in  a  fog  off 

Chicago. 
3.— Schooner  P.  Hayden  waterlogged  and  lost  her  deck  load  in  a  gale  on  Lake  Michigan. 

Steamer  Union  blown  ashore  at  Saint  Joseph,  Lake  Michigan ;  released. 

Brig  Fashion  ashore  at  Saugatuck  and  a  total  loss ;  amount,  $2,000. 

Bark  Winona  damaged  by  collision  with  an  unknown  vessel  on  Lake  Erie. 

Tug  Martin  Green,  and  schooner  Chiistine  Nilsson,  damaged  by  collision  at  Chi- 
cago. 
4. — Schooner  Eveline  Bates  struck  the  pier  at  Grand  Haven  and  went  aahore. 

Scow  Nellie  driven  ashore  at  Cleveland  during  a  squaU. 

Schooner  San  Jacinto  broke  her  jibboom  in  a  gale  on  Lake  Michigan. 

Schooner  Ma^  Merritt  returned  to  Port  Huron  minus  her  main  and  mizzen  saU^ 

Schooner  H.  P.  Murray  and  scow  Lander  driven  ashore  on  Point  an  Pelee  Island, 
Lake  Erie. 

Propeller  City  of  Fremont  aground  in  the  Nebish  Rapids ;  released. 

Tug  Merrick  ran  into  and  damaged  the  schooner  David  Sharp  at  Baby's  Point. 

Schooner  Maggie  blown  ashore  m  Detroit  River ;  released. 

Schooner  Gerritt  Smith  damaged  by  a  gale  on  Lake  Erie. 

Schooner  Planet  struck  the  piers  at  Whitehall  and  capsized. 

Schooner  A.  Plugger  ashore  at  Saint  Joseph. 

Schooner  South  Slaven  damaged  by  collision  with  a  bridge  at  Saint  Joseph. 

Schooner  Hope  ashore  at  Muskegon. 

Schooner  Industry  ashore  at  Whitehall,  Michigan,  aud  a  complete  wreck. 

Schooner  Nettie  Weaver  wrecked  on  Lake  Huron ;  two  Uvea  lost ;  vidue  of  ves- 
sel, $7,500. 

Bark  British  Lion  ashore  at  Long  Point,  Lake- Erie. 
5. — Steam-barge  Tioga  destroyed  by  fire  on  Lake  Erie;  loss  $18,000. 

Steamer  Corona  broke  her  shaft  on  Lake  Michigan. 

Scow  D.  G.  Williams  lost  her  jibboom  by  collision  at  Chicago. 

Schooner  Eclipse  towed  into  Manitowoc  in  a  water-logged  condition. 

A  sailor  named  Daville  lost  overboard  from  schooner  Charger  and  was  drowned 
in  Lake  Erie. 

Schooner  Star  damaged  by  a  gale  on  Lake  Erie. 

Schooner  O.  M.  Bond  lost  her  fore  boom  on  Lake  Ontario. 
6. — Schooner  W.  H.  Hinsdale  damaged  by  a  gale  on  Lake  Michigan. 
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6. — The  following  vessels  have  reached  Chicago  in  a  damaged  condition :  Schooner 
Carrier,  minus  fore  mainsail  and  foremain  gaff;  Hears,  staysail  gone ;  Nabob, 
jib  blow|j^  away;  A.  P.  Nichols,  square-saif  ruined  and  canvas  more  or  less 
damaged :  Kate  L.  Bruce,  minus  foresail  and  mainsail ;  Sunrise,  foremast 
sprung ;  Francis  Palms,  fore  gaff  broken ;  Sardinia  and  Golden  Fleece,  jibs 
torn. 
7. — Schooner  Wells  Burt  damaged  by  collision  at  Chicago. 

8. — ^The  barges  C.  P.  Williams  and  Fostoria  went  ashore  during  a  gale  at  Learning* 
ton,  Ont.,  and  five  men  and  one  woman  drowned ;  total  loss. 

Schooner  Wacousta  ashore  at  Port  Dover. 

Schooner  Lem  Ellsworth  damaged  by  collision  at  Port  Huron. 

Propeller  James  Davidson  damaged  by  a  gale  on  Lake  Erie. 

Scow  D.  W.  McCaU  sprung  a  leak,  water-logged,  and  went  ashore  at  Port  Bar> 
well;  loss,  |7,000. 

Schooner  Lewis  Ross  ashore  at  Port  Stanley. 

Schooner  Thomas  Gawn  lost  her  canvas  in  a  gale  on  Lake  Erie. 

Schooner  Gazelle  badly  damaged  by  a  gale  on  Lake  Ontario. 

Schooner  Portland  beached  on  False  Pmique  Isle  during  a  gale. 

Steamer  Seymour  ashore  on  Lonely  Island. 
9. — Schooner  Colonel  Cook  struck  bottom  in  Alpena  Harbor  and  sprung  a  leak. 

Schooner  Reindeer  arrived  at  Manitowoc  in  a  disabled  condition  caused  by  a  gale.. 

Schooner  Madeira  disabled  on  Lake  Erie. 

Bark  Naiad  and  propeller  R.  C.  Brittain  damaged  by  collision  at  Chicago. 

Schooner  Macnoua  driven  ashore  during  a  gale  near  Saint  Joseph,  Lake  Michigan. 

Propeller  Badger  State  ran  into  and  damaged  the  schooner  Helen  Blood  off  Chi- 
cago ;  amount,  $1,000. 

Schooner  Alice  broke  from  her  moorings  during  a  gale  at  Manitowoc,  struck  a 
bridge,  and  sunk. 

Scow  Hunter  put  into  Manitowoc  leaking  and  minus  her  deckload  of  wood. 

Schooners  Lake  Forest  and  J.  B.  Ketcham  badlj'  damaged  by  a  gale  on  Lake^ 
Huron ;  one  of  the  crew  of  the  former  killed. 
10. — Schooner  Bessie  Boalt  damaged  by  a  gale  on  Lake  Michigan. 

Scow  Planet  damaged  by  a  gale  on  Lake  Michigan. 

Tug  Prindeville,  and  lighter  D.  Provost  driven  ashore  on  False  Presque  Isle  dur- 
ing a  gale ;  total  loss. 

Scow  L.  Painter  beached  near  Saint  Joseph,  Mich.    • 

Scow  Edgar  Master  ashore  at  Rond  Eau. 

Scow  Mary  Lydia,  schooner  A.  G.  Morey,  and  a  barge  ashore  at  Hackett's  Dock, 
Lake  Erie. 
11. — Schooners  Eliza  Turner  and  Madeira  ashore  at  Long  Point,  Lake  Erie ;  two  per- 
sons drowned;  both  total  wrecks.    Loss:  Madeira,  $12,000;  Turner,  $14,000. 

Schooner  Niagara  disabled  by  a  gale  on  Lake  Erie. 

Schooner  Gifford  arrived  at  Buffiftlo  leaking. 

Schooner  Horace  Greeley  sprung  a  leak  and  sunk  at  Kenosha. 

Schooner  Golden  Fleece  damaged  by  a  gale  on  Lake  Erie. 

Schooner  Moonlight  lost  her  mainsail  in  a  gale  on  Lake  Erie. 
12. — Schooner  Comanche  lost  some  canvas  and  put  into  Chicago. 

Schooner  Jennie  Graham  arrived  at  Chicago  leaking. 

A  large  number  of  crafts  reached  Chicago  more  or  less  damaged.  Among  them 
the  schooner  Loveland,  with  squaresail  yard  broken ;  Chester  B.  Jones,  minus 
rudder,  maintopniast,  and  some  canvas ;  B.  F.  Bruce,  foresail  and  jibs  gone, 
and  bulwarks  knocked  out ;  Montana,  70,000  feet  of  lumber  washed  trom  deck ; 
main  sail  torn  to  shreds  and  minus  bulwarks ;  C.  L.  Johnson,  leaking  and  part  of 
deck-load  gone ;  John  Magee,  main  boom  broken  and  bulwark  smashed ;  the 
Republic  and  Jennie  Mullen  are  each  minus  their  foresail,  the  Clara  her  main- 
sail, the  Amaranth  and  Peoria  their  staysail,  and  the  Moss  her  Jibboom,  main- 
sail, and  6,000  feet  of  lumber. 

Schooner  Bay  State,  grain-laden,  sprung  a  leak  in  Chicago  Harbor  and  went  into* 
dry-dock. 

Schooner  John  Tibbits  also  sprung  a  leak  and  sunk  at  her  dock  in  the  North 
Branch. 

Propeller  Holland  arrived  at  Cleveland  in  a  damaged  condition. 

Steam-barge  Red  Jacket  spnmg  a  leak  and  sunk  near  Dresden. 

Barges  Nellie  McGilvra  and  R.  J.  Carney  arrived  at  Detroit,  leaking  and  in  a  wa-< 
ter-logged  condition. 

Schooner  Almeda  arrived  at  Windsor  leaking. 
13. — Barges  Saginaw  and  G.  Kelly,  ashore  at  Bar  Point. 

Schooner  W.  Y.  Emery  and  a  barge  ashore  at  Colchester ;  released. 

Barge  Geo.  £.  Kelly  arrived  at  Detroit  in  a  water-lodged  condition. 

Propeller  Roanoke  arrived  at  Chicago  with  damagca  cargo. 
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13. — Schooner  Ontario  pnt  into  Kingston  leaking  badly ;  schooner  Marengo  and  hark 
Red,  White  and  Blue  damaged  by  collision  off  Bar  Point,  Lake  Erie. 
Propeller  Saint  Louis  stmck  a  rock  and  sunk  at  Sault  River.      « 
14. — Schooner  C.  K.  Ninis  arrived  at  Milwaukee  in  a  disabled  condition. 
15. — Schooners  Albatross  and  J.  R.  Benson  ashore  on  Middle  Island,  Lake  Huron. 
Scow  Curlew  ashore  at  Fairport. 

Schooner  J.  R.  Noyes  arrived  at^Oswego  in  a  damaged  condition  caused  by  a  gale 
on  Lake  Erie. 
16. — Schooner  Leo  and  Steamer  Alpena  damaged  by  collision  at  Grand  Haven. 
17. — Schooner  Alabaster  ashore  on  Middle  Island.  Lake  Huron. 

Robert  Abbey,  sailor  on  scow  Seabird,   fell  overboard  at  Sangatuck  and  was 

drowned. 
Frank  G.  Norce,  sailor  on  schooner  Golden  Fleece,  fell  overboard  at  Buffalo  and 
was  drowned. 
18. — Schooners  Conquest,  Shandon,  W.  H,  Vanderbilt,  EllaEllenwood,  City  of  Tawas, 
Jennie   Mullen,  Seventh  Ohio,  Ottowa,  E.  M.  Davidson.   Carrier^  and  Kat« 
Gillet  arrived  at  Chicago  in  a  damaged  condition,  caused  by  a  gale  on  Lake 
Michigan. 
19. — Sloop  W.  S.  Sherman  sunk  at  Four  Mile  Point. 

Scow  Planet  sprung  a  leak  and  lost  her  rudder  in  a  gale  on  Lake  Michigan. 
20. — Schooner  E.  P.  Beab  driven  ashore  during  a  gale  at  Erie. 

Schooner  Senator  ashore  at  Detour;  released. 
21. — Schooner  Wells  Burt  arrived  at  Buffalo  in  a  damaged  condition. 
Schooner  Mary  Jane  ran  ashore  near  Turtle  Light,  Lake  Erie. 
Schooner-yacht  John  Bender  wrecked  near  Toledo. 
Scow  Vision  sprung  a  leak  and  water-logged  on  Lake  Erie. 
Propeller  Milwaukee  ran  into  and  danuiged  the  steamer  Chief  Justice  Waite  al 
Put-in-Bay. 
23. — Schooners  Mystic  Star  and  Geo.  G.  Houghton  damaged  by  collision  at  Milwaakee. 

Schooners  Annie  Vought  and  Francis  Palms  damaged  by  collision  at  Buffalo. 
24. — ^Propeller  John  Pridgeon  ran  into  and  damaged  the  bark  Winona  at  Chicago. 
Schooner  Starke  ashore  on  Mackinaw  Reef. 
Scow  St.  Joseph  sprung  a  leak  on  Lake  Huron. 
Schooner  Comanche  sprung  a  leak  on  Lake  Ontario. 
Schooner  Grantham  arrived  at  Sheboygan  full  of  water. 
I^S. — ^William  Williams,  cook  on  schooner  rade,  lost  overboard  and  drowned  in  Lake 
Michigan. 
Schooner  Mary  Lyon  broke  her  main-boom  on  Lake  Michigan. 
29. — Schooner  Rising  Star  ashore  on  Long  Point ;  released. 

Steam-barge  Sparta  and  cargo  damaged  bv  fire  at  Buffalo. 
Barge  Concord  ran  into  and  damaged  the  schooner  Unadilla  on  Saint  Clair 
Flats. 
30. — Schooner  J.   V.   Jones  and   propeller  Wissahickon    damaged  by  oollision  at 
Chicaso. 
John  SlTbrook.  seaman  on  schooner  Sam.  Cook,  killed  by  breaking  of  a  line  on 

Lake  Huron. 
Schooner  St.  Andrew  ashore  on  North  Point,  Lake  Huron ;  released. 
Bark  City  of  Tawas  sprung  a  leak  and  went  ashore  at  Saint  Joseph,  Mich. ;  total 

loss :  amount.  |7,000. 
Scow  J.  P.  DeCondres  stmck  the  pier  and  went  upon  the  shore  at  Holland,  Mich. ; 

released. 
Schooners  Erastns  Coming,  Brightie,  J.  P.  Marsh,  J.  O.  Shayer,  and  SoBnyaide 
damaged  by  collision  at  Lime  Kiln  Crossing. 
•31. — ^Barge  .^hn  Marks  ashore  at  Manistee,  Mich. 

NOVBMBEB,  1877. 

:2. — Schooner  Henrietta  Esch  capsized  on  Lake  Michigan. 
Scow  Flora  beached  at  Grand  Haven. 
Schooner  P.  Hayden  ashore  at  Union  Pier,  Lake  Michigan;  total  loss;  vala«, 

(1,500. 
Schooner  Col.  Hegg  ashore  on  east  shore  of  Lake  Michigan ;  total  loss. 
Schooner  Hartforcf  struck  the  pier  and  went  upon  the  reef  at  PortColbome; 

released. 
Schooner  Almeda  ashore  at  Port  Glascow. 

Schooner  Eliza  White  struck  the  pier  at  Port  Hope  and  lost  both  of  her  masts. 
Schooner  Anna  struck  the  bar  at  Port  Hope  and  sunk;  total  loss. 
■Steam-bar^e  Young  Hickory  sprung  a  loat  and  sunk  off  Bar  Point ;  total  loss. 
Brig  E.  Cohen  ashore  at  Bay  View,  Lake  Erie;  total  loss. 
Steam-barge  Rocket  dragged  her  anchor  and  went  on  the  beach  at  Buffalo. 
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2. — Barge  Ironton  and  Bchooners  Anna,  P.  Grover,  and  William  Jones  reachwl  Buffalo 

in  damaged  condition ,  caufied  by  a  gale. 
Schooner  Jane  C.  Woodruff  ashore  near  Kingston. 
Schooner  Benedict  lost  her  masts  in  a  gale  on  Lake  Erie. 
Schooner  Gipsey  Bride  foundered  off  RoUo  Bay  and  all  hands  lost. 
3. — Schooner  Gold  Hunter  ashore  on  Graham  Shoals,  Straits  of  Mackinac. 
Schooner  J.  and  A.  Stronach  ashore  at  Manistee. 
Steam-barge  Swallow  ashore  at  Port  Stanley. 
Schooners  New  Hampshire  and  George  Suffee,  and  scows  Starlight  and  Helen, 

ashore  at  Leamingttm. 
Scow  Evergreen  beached  near  Pentwater. 

Scow  Sanders  and  schooner  Floiida  damaged  by  a  ^ale  on  Lake  Erie. 
Schooner  Wacousta  damaged  bj^  a  gale  on  Lake  Erie. 
Schooner  Ben  Franklin  on  a  reef  near  Green  Island,  Lake  Erie ;  total  loss ;  value, 

14,500. 
4. — Schotmer  Rob  Roy  ashore  at  Wankegan;  total  loss:  value,  ^3,000. 

Scows  Emma  Leighton,  D.  R.  Owen,  and  Alaska  lost  deck-loads,  and  schooner 

and  scow  Monitor  had  rigglni;  damaged  in  a  gale  on  Ijake  Michigan. 
Bark  Nelson  and  schooner  David  Ferguson  damaged  by  a  ^ale  on  Lake  Michigan. 
Schooners  Ithaca,  C.  North,  aud  Years  reached  Chicago  in  a  water-logged  con- 
dition. 
Schooner  Fisher  ashore  at  Michigan  City;  total  loss;  value,  (2,000. 
Schooner  Bessie  Boalt  ashore  at  Frankfort. 
Barge  Celt  ashore  near  Holland. 

Schooner  J.  B.  Chapin  ashore  at  South  Chicago ;  total  loss ;  value,  (1,000. 
5. — Schooners  F.  B.  Gardner  and  Seventh  Ohio  ashore  at  Chicago ;  total  loss.    Value 

of  Gardner,  $7,500;  Seventh  Ohio,  $3,500. 
Schooner  E.  M.  Portch  ashore  at  Hyde  Park,  near  Chicago. 
Schooner  Coral  ashore  at  Kenwood ;  released. 

Schooner  Geo.  Penington  ashore  at  Chicago;  total  loss;  value,  $3,500. 
Bark  Constitution  asnore  in  Little  Sturgeon  Bay. 
Schooner  Marv  Booth  sunk  during  a  gale  on  Lake  Michigan ;  total  loss ;  value, 

$2,000. 
Schooner  Snow  Bird  lost  her  jibboom  and  bowsprit  in  a  gale  on  Lake  Ontario. 
Schooner  J.  J.  Hill  struck  the  pier  and  went  ujiou  the  beach  at  Sodus  Point,  Lake 

Ontario;  released. 
6. — Schooners  O.  S.  Storrs  and  Flying  Scud  ashore  at  Point  Frederick,  Lake  Ontario; 

released. 
Four  vessels,  names  unknown,  ashore  on  Wolfe  Island. 
Scow  J.  B.  Chapin  ashore  at  south  end  of  Lake  Michigan;  total  loss;  value, 

$1,000. 
Schooner  Delos  De  Wolf  ashore  near  Charlotte,  Lake  Ontario. 
Peter  Stowdutch  fell  overboard  from  a  tug  in  Sandusky  and  was  drowned. 
7. — Scow  Sandy  Morrison  arrived  at  Manitowoc  in  a  leaky  and  damaged  condition. 
8. — Schooner  Hibernian  and  scow  Clara  White  ashore  at  Dalx>hiustown,  Bay  of 

Quinte. 
Scow  Dunham  arrived  at  Milwaukee  in  a  water-logged  condition. 
Schooners  Reuben  Doud  and  Arab  damaged  by  a  collision  during  a  gale  at 

Racine. 
Schooner  Sea  Gun  damaged  by  collision  with  a  dock  at  Racine  during  a  gale. 
Schooner  Bridgewat«ir  beached  near  Petoskey,  Michigan. 

Scho<mer  Kate  E.  Howard  struck  the  pier  and  went  ashore  near  Michigan  City. 
Schooner  iEtna  sunk  at  Long  Tail  Point,  Green  Bay. 
St<^am-barge  D.  W.  Powers  ashore  near  Detour. 
Schooner  Crawford  lost  all  her  canvas  in  a  gale  on  Lake  Huron. 
Schooners  Narragansott  and  William  B.  Ogdeu  damaged  by  a  gale  on  Lake  Huron. 
Schooner  Japan  arrived  at  Luddington  in  a  damaged  condition. 
9. — Pro])eller  Montgomery  and  schooner  Florida  damaged  by  collision  during  a  gale 

at  Port  Huron. 
Schooners  Goshawk,  New  Dominion,  and  bark  Red,  White  and  Blue  more  or  less 

damaged  by  a  gale  on  Lake  Huron* 
Scow  I).  C.  Williams  struck  the  pier  at  Chicago  and  went  to. pieces;  total  loss  ; 

value,  $4,000. 
Schooner  Magellan  sunk  by  a  gale  on  Lake  Michigan ;  total  loss ;  value  $li>,000 ; 

eight  persons  drowned. 
Bark  Great  West  water-logged  and  went  .ashore  near  Chicago. 
Schooner  Berlin  sunk  near  Grindstone  City,  and  Captain  Johnson  ami  four  sailors 

drowned. 
10. — Schooner  Charles  Hinckley  ashore  at  North  Point,  Lake  Huron. 
Scow  C.  G.  Meisel  ashore  at  Point  an  Sable,  Lake  Huron« 
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10. — Schooner  Empire  State  and  bark  Snnnyside  ashore  on  North  Point  Thunder  Bay. 
Steamship  Amazon  ran  into  and  damaged  the  schooner  Blackhawk  in  Lake  Mich- 
igan. 
Schooner  Monterey  ashore  near  Alcona,  Lake  Hnron. 
11. — Bark  Lotus  ran  into  and  snnk  the  scow  Milton  off  Port  Washington^  Lake  Mich- 
igan. 
Propellor  City  of  Concord  arrived  at  Milwaukee  leaking. 
17. — Schooners  Thomas  Gawn  and  Peshtigo  dismasted  on  Luke  Huron  by  a  gale. 
18. — Schooner  Kate  L.  Bmce  and  crew  of  eight  lost  on  Lake  Huron ;  value  $14,000. 
Schooner  Peters  ashore  at  Port  Col  borne. 

Schooners  Elwina,  Hoboken,  O.  M.  Bond,  Lasco,  H.  ,W.  Cades,  New  London, 
Trade  Wind,  Mary  Annette,  and  Starling  damaged  by  a  gale  on  Lake  Ontario. 
Schooner  Telegraph  lost  her  mainmast  on  Lake  Erie. 
19. — Schooner  Four  Brothers  damaged  and  beached  by  striking  the  bar  at  Holland. 
20. — Steamer  Enterprise  destroyed  by  fire  at  Dodge's  wharf,  Lake  Ontario ;  value, 

$6,000. 
26. — Schooner  Dick  Somers  ashore  on  Poverty  Island  ;  total  wreck  ;  value,  $6,500. 
Schooner  Favorite  disabled  by  a  gale  on  Lake  Huron. 
Schooners  Fayette  Brown,  J.  R.  Pelton,  John  Jewett,  and  scow  F.  L.  Jones 

more  or  less  damaged  by  a  gale  on  Lake  Erie. 
Tug  Thomas  Thompson  destroyed  by  lire  on  Lake  Erie ;  value,  $4,500. 
28. — Tng  Fanny  White  destroyed  by  fire  at  East  Saginaw ;  loss,  $;i,0U0. 
29. — Schooner  Surprise  damaged  by  a  gale  on  Lake  Erie. 

December,  1877. 

2. — Schooner  Evening  Star  missed  the  piers  and  went  ashore  at  Manistee,  Mich. 
Schooner  Ida  Belle  beached  near  Point  an  Pellee. 

Captain  Harrison,  of  steam-barge  Kershaw,  drowned  in  Lake  Huron  by  being 
washed  overboard  during  a  gale. 
4, — Schooner  Elm  City  ashore  at  Holland,  Mich. 
6. — Schooner  Wayne  struck  the  piers  at  Oiswego  and  went  to  pieces:  total  loss:  valne, 

$14,000. 
7. — Sloop  Alice  wrecked  on  North  Point,  near  Racine,  Lake  Michigan. 
11. — Schooner  G.  Barber  ashore  on  Racine  Reef.  Lake  Michigan. 
12. — Schooner  E.  R.  Blake  sprung  a  leak  on  Lake  Michigan. 


No  disasters  this  month. 
Navigation  suspended. 


No  disasters  this  month. 
Navigation  suspended. 


January,  1878. 


Fbbruaiit,  1878. 


March,  1878. 


16. — Schooner  Orkney  Lass  forced  ashore  by  ic<e  at  Escanaba ;  released. 

18. — Scow  Planet  lost  two  jibs  in  asqual  on  Lake  Michigan. 

23. — Schooner  Experience  and  Sea  Gun  damaged  by  collision  during  a  gale  at  Racine. 

Schooner  Pride  and  scow  Mermaid  damaged  by  collision  with  a  bridge  at  Racine. 

Scow  Minnie  Corlett  driven  ashore  at  Chicago  during  a  gale,  and  one  of  the  crew 
drowned. 

Schooners  Athenian  and  Charlie  Crawford  damaged  by  collision  on  Lake  Hnron. 

Schooner  Cuvahoga  broke  her  steering  gear  in  a  gale  on  Lake  Michigan. 
28.— Scow  Three  Bells  struck  the  dock  and  sunk  at  Milwaukee. 

Schooner  Eagle  driven  ashore  during  a  gale  at  Racine ;  total  loss. 

April,  1878. 

1. — Schooner  Bonetta  and  scow  Rover  beaehed  at  Mud  Bay,  Lake  Michigan. 

Steam-barge  Snook  bent  her  shaft  at  Muskegon. 

Tug  St.  Mary  sunk  at  Manistee. 

Schooner  J.  G.  Andrews  put  into  Manitowoc  leaking. 

Schooners  Topsy  and  City  of  Toledo  damaged  by  collision  at  Chicago. 
2. — Steamer  Chicago  disabled  in  her  machinery  on  Lake  Michigan. 
9. — Schooner  Isabella  Sands  lost  her  jib-boom  \m  Lake  Michigan. 

Schooner  W.  W.  Brigham  went  ashore  during  a  gale  at  Jacksouport. 
10. — ^Tug  J.  T.  Hayden  damaged  by  collision  at  Chicago. 
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10. — Schooner  Belle  Brown  ashore  on  Bark  River,  Lake  Michieau. 

Schooner  Helvetia  damaged  and  dlHabled  by  a  finale  on  Lalce  Michigan. 

Schooner  £.  P.  Royce  damage<l  by  a  gale  on  LaKe  Michigan. 
11. — Bark  Vanderbilt  aismasted  and  otherwise  damaged  on  Lake  Hnron. 

Propeller  Portage  mn  into  and  damaged  the  tug  R.  K.  Hawley  at  Cleveland. 

Tug  Cora  lost  her  wheel  at  Pinconning,  Mich. 
12. — Schooner  Goshawk  struck  a  sunken  wreck  near  Point  au  Barques,  sprung  a  leak. 
13. — Schooner  Andrew  Jackson  lost  her  Jibboom  by  collision  witn  a  bridge  at  Mil- 
waukee. 
14. — Scow  Hercules  sprung  a  leak  on  Lake  Michigan. 

Schooner  Eagle  Wing  struck  a  rock  and  sunk  on  Bar  Point,  Lake  Erie. 

Schooner  F.  A.  Morse  dismasted  on  Lake  Erie. 
15. — ^Propeller  Goi-don  Campbell  burst  her  safety-valve  on  Lake  Michigan. 
17. — St«am-barge  William  Crippen  broke  her  shaft  on  Lake  Michigan. 
1^. — Schooner  B.  F.  Bruce  grounded  on  Ballard's  Reef,  Qrosse  Isle. 

Schooner  Joses  lost  her  jibboom  by  collision  at  Chicago. 
19. — Steamer  John  A.  Dix  and  scow-brig  Express  collided  on  Lake  Michigan.    Steamer 
damaged  and  brig  sunk. 

Barge  Yosemite  burst  her  steam-pipe  and  throttle  on  Lake  Erie. 

Schooner  Espindola  damaged  by  coUisiou  with  schooner  Lillie  Pratt  off  Port  Wash- 
ington. 
20. — Schooner  H.  M.  Score  and  barge  Contest  lobt  some  of  their  canvas  in  a  squall  off 
Chicago. 

Schooner  Mary  damaged  by  striking  the  piers  at  Chicago. 
21. — Schooner  D.  E.  Bailey  and  scow  lasco  damaged  by  a  squall  on  Lake  Huron. 

Schooner  B.  F.  Wade  put  into  Manitowoc  leaking. 

Schooner  F.  C.  Leighton  grounded  at  mouth  of  Saint  Clair  Flats  Canal. 

Steam-barge  Emma  C.  Thompson  broke  her  crank  on  Lake  Huron. 

Schooners  City  of  Chicago  and  Thomas  W.  Ferry  damaged  by  collision  near  Point 
au  Pellee. 
22. — Barge  Gould  ran  into  and  damaged  the  steamer  Riverside  at  Maiden. 

Propeller  B.  W.  Blanchard  ran  into  and  damaged  the  schooner  Columbian  at 
Detroit. 

Samuel  Morrison,  mate  on  schooner  Pelica^,  fell  overboard  in  the  straits  and  was 
drowned. 
23. — Schooner  Sunny-Side  ashore  on  Colchester  Reef. 
24. — Schooner  Halsted  dismasted  by  a  squall  on  Lake  Erie. 

Schooners  Maize  and  Anglo-Saxon  damaged  by  a  squall  on  Lake  Erie. 

Scow  Hercules  damaged  by  striking  the  pier  at  Montague. 

Schooner  Home  damaged  by  a  gale  on  Lake  Erie ;  amount  $300. 
25. — Schooner  City  of  Sheboygan  dismasted  on  Lake  Erie. 

Schooners  Herbert  Dudley,  David  Stewart,  and  £.  M.  Davidson  damaged  by  a 
squall  on  Lake  Michigan. 
26. — Steambarge  Fletcher  towed  into  Erie  in  a  disabled  condition. 

Schooner  John  Miner  arrived  at  Buffalo  minus  her  jibboom. 
27. — ^William  Moran,  wheelsman  on  tug  A.  G.  Vans  Charck,  killed  at  Chicago  by  a 

line  fouling. 
28. — Schooner  Thomas  Gawn  lost  her  jib-boom  by  a  collision  at  Cleveland. 

Schooner  Belle  Stevens  arrived  at  Detroit  in  a  badly  damaged  condition  caused 
by  a  gale. 
29. — Schooner  Conneaut  damaged  by  collision  with  an  unknown  vessel  in  a  fog  on 

Lake  Erie. 
30. — Schooner  St.  Lawrence  destroyed  by  fire  on  Lake  Michigan  j  two  lives  lost. 

Scow  Moses  Gage  damaged  by  collision  at  Chicago. 

Schooner  Mary  R.  Ann  lost  her  foremast  off  Waimegan,  Lake  Michigan. 

May,  1878. 

1. — Schooner  B.  W.  Folger  lost  her  jib-boom  by  collision  with  a  bridge  at  Oswego. 
2. — Schooners  Gamecock  and  Belle  Brown  damaged  by  collision  at  Chicago. 

Steambarge  Alice  Strong  damaged  by  collision  with  a  bridge  at  Cleveland. 
3. — Steambarge  Anna  Smith  damaged  by  collision  with  schooner  Joseph  Paige  at 
Milwaukee. 

Wrecking-steamer  Prince  Albert  sunk  at  Windsor. 

Barge  Mars  and  schooner  Alalhalla  damaged  by  collision  off  Little  Point  Sauble, 
Lake  Michigan. 
4. — Scow  Dan  Sickles  wat-er-logged  and  capsized  on  Lake  Michigan. 

Schooner  R.  B.  King  arrived  at  Chicago  minus  her  mainsail. 
5. — Schooner  Gardiner  lost  her  jib-boom  by  collision  in  Saint  Clair  River. 

Barge  Northerner  ran  into  and  damaged  the  schooner  C.'K.  Nims  at  Bay  City. 
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6. — Schooner  William  Crostliwaite  and  scow  Aunt  Ruth  damaged  by  collision  off 
Sturgeon  Point,  Lake  Huron. 
Schooner  Nellie  Gardiner  lost  her  jib-boom  by  a  squall  ou  Lake  Erie. 
7. — Schooner  Mary  lost  her  foresail  and  a  jib  in  a  squall  on  Lake  Michigan. 
Tug  Shields  broke  her  shoe  at  Chicago. 

Schooners  Jennie  Miller  and  Rouse  Simmons  damaged  by  collision  at  Chicago. 
Propeller  Lowell  burst  her  feed-pipe  near  Port  Huron. 
Schooner  W.  H.  Rounds  lost  a  mast  by  a  stroke  of  lightning  on  Lake  Erie. 
8. — Schooner  Our  Son  ashore  on  Saint  Helena  Island,  Straits  of  Mackinaw. 
Schooner  Swallow  damaged  by  a  collision  with  a  bridge  at  Chicago. 
Tug  Ferry  broke  her  wheel  at  Chicago. 

Steambarge  Plymouth  Rock  disabled  in  her  machinery  on  Lake  Huron. 
9. — Barge  Lathrop  sunk  and  schooner  A.  B.  Moore  damaged  by  collision  in  Detroit 
River. 
Schooner  Otouobee  lost  her  jib-boom  by  striking  a  dock  at  mouth  of  Saint  Clair 
River. 
10. — Pi*opeller  Scotia  and  schooner  Pauline  damaged  by  collision  at  Chicago. 
Tug  Harrison  broke  her  shaft  at  Chicago. 
Schooner  Lyman  Davis  lost  her  jib-boom  by  collision  with  propeller  Colorado  at 

Chicago. 
James  Patterson,  mate  on  steambarge  Lothair,  fell  overboard  and  was  drowned 
in  Lake  Michigan. 
IL — Steambarge  Forest  City  ran  into  and  damaged  the  schooner  Jennie  Graham  at 
Port  Huron. 
Steambarge  Tempest  broke  her  cylinder-head  off  Chicago. 
13. — ^Tug  Little  Giant  broke  her  crank  off  Chicago. 

Schooner  Major  Ferry  lost  her  main-boom  by  collision  at  Chicago. 
14. — James  H.  Langeufelter,  mate  on  schooner  Belle  Mitchell,  fell  overboard  and  was 

disowned  in  Lake  Michigan. 
15. — Schooner  James  C.  Harrison  ashore  near  Put-iu-Bay,  Lake  Erie ;  released. 

Steambarge  Yosemite  arrived  at  Detroit  in  a  disabled  condition. 
16. — Tug  Saudford  DavU  ran  into  and  damaged  the  barge  Lothair  off  Colliugwood 

Harijor. 
18. — Schooners  Mariner  and  E.  J.  McVey  damaged  by  a  squall  on  Lake  Michigan. 

Schooner  J.  S.  Minor  sprung  a  leak  and  sunk  at  Bay  City. 
19. — Pro)»eller  Smith  slightly  damaged  by  fire  at  Bay  City. 

20. — Schooner  FoUowcraft  damaged  by  fouling  with  schooner  Albatross  at  Port  Col- 
bonie. 
Schooners  Lumberman  and  Jason  Parker  damaged  by  collision  at  Chicago. 
Schooner  Reed  Case  lost  two  jibs  in  a  gale  on  Lake  Michigan. 
21. — Barge  Wm.  McGregor  damaged  by  striking  a  reef  in  Sault  River;  amount  |700. 
22. — Schooner  Wells  Burt  slightly  damaged  by  fire  at  Milwaukee. 

James  Keyes,  master  of  schooner  Ramadaez,  drowned  off  Kenosha,  Lake  31icli- 

igan. 
Tug  Clements  burst  her  cylinder-head  off  Manitowoc. 
23. — Propeller  Menomonee  and  schooner  Stampede  slightly  damaged  by  collision  off 

Two  Rivers  Point,  Lake  Michigan. 
24. — Schooner  Typo  lost  her  foresail  in  a  squall  on  Lake  Michigan. 
25. — Schooner  City  of  the  Straits  and  propeller  Manistee  damaged  by  collision  at  Chi- 
cago. 
2t5. — Barge  J.  O.  Hale  and  schooner  Columbian  damaged  by  collision  at  Detroit. 

Sclu»oner  Louisa  McDonald  lost  some  canvas  in  a  s(}uall  off  Chicago. 
27. — Schooner  A.  Rust  ashore  and  leaking  on  Pilot  Island. 
31. — Steambarge  Portsmouth  burst  the  flues  of  her  boilers  on  Lake  Ontario. 

June,  1878. 

1. — Propeller  Portage  ran  into  and  damaged  the  schooner  B.  F.  Wade  at  Chicago. 
Schooner  Anna  Foster  damaged  by  collision  with  barge  Tuscarora  at  Kingston. 
2. — Schooner  Guide  beached  during  a  squall  near  Grand  Haven. 

Barge  Wolverine  and  schooner  Annie  Vought  damaged  by  a  gale  on  Lake  Michigan. 
4. — Scho<mer  Ida  had  her  jib-boom  broken  by  collision  at  Chicago. 

Steambarge  Egyptian,  consort.  Pelican,  and  a  schooner  aground  in  Sault  Ste.  Marie 
pa.s8age. 
5. — Sclioouer  H.  D.  Root  missed  the  piers  and  went  ashore  at  Cleveland. 

Schoonei-8  Jane  C.  Woodruff  and  M.  L.  Breck  returned  to  Port  Colbonie  in  » 
damaged  condition.    Schooners  San  Diego,  E.  M.  Davidson,  Nellie  Wilder,  and 
Stewart  damaged  by  grounding  in  Saint  Clair  River. 
Schooner  W.  H.  Cadis  lost  her  center-board  on  Lake  Ontario. 
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C. — Sc^hoonor  Mary  Auu  went  ashore  during  a  gale  at  Goderich ;  released  in  a  dam- 
aged condition. 
7. — ^Tiig  Champiou  and  schooner  H.  M.  Score  damaged  by  collision  in  Detroit  River. 
8. — Schooner  Sam.  Flint  arrived  at  Port  Huron  leaking  badly. 
9. — Propeller  Montgomery  totally  deiitroyed  by  fire  at  Point  Edwards  dock. 

Steamer  Carrie  H.  Blood  broke  her  shaft  on  Lake  Huron. 
16. — Schooner  James    Scott   capsized  by  a  squall  on  Lake  Erie  and  three  persons 

drowned. 
20. — Schooner  Alice  B.  Norris  damaged  by  collision  with  a  barge  in  Milwaukee  Bay. 
The  following  damages  were  caused  by  a  gale  on  Lake  Michigan : 
Schooner  B.  F.  Bruce's  bulwarks  knocked  out. 

Propeller  Caldwell,  schooners  Colonel  Cook,  Salina,  and  Sardinia  sprung  leakb. 
Schooner  H.  Rand  lost  main-boom  and  some  canvas. 

Schooner  Oliver  Culver  lost  her  small  boat  off  Racine,  and  the  schooner  M.  Mit^^hell 
had  her  jibs  blown  away  and  jib-boom  broken. 
21. — Steamer  .J.  Hotel  destroyed  by  fire  near  Port  Huron. 

Scow  Sandy  Morrison  missed  the  pier  and  went  ashore  at  Saint  Joseph. 

Schooner  Arrow  damaged  by  a  gale  on  Lake  Michigan. 

Schooners  Mary  B.  Hale  and  J.  J.  Case  lost  some  canvass  antl  rigging  in  a  gale 

on  Lake  Michigan. 
Tug  Prindville  broke  her  wheel,  tug  Martin  Green  bent  her  shaft,  and  steam- 
barge  Davidson  broke  her  whe^l  at  Chicago. 
Scow  Rosa  capsized  on  Lake  Huron  during  a  gale. 
Scow  W.  M.  Parks  struck  a  snag  in  Saginaw  River  and  sunk. 
22. — Schooners  J.  M.  Hutchison  and  E.  S.  Judd  damaged  by  collision  at  Buffalo. 
23. — Schooner  Ella  Morton  arrived  at  Oswego  with  a  broken  center-board. 
24. — Tug  Favorite  burst  her  boiler  at  Detroit;  barge  Northern  Light  towed  into  Buf- 
falo in  a  water-logged  condition. 
26. — Schooners  St.  Andrews  and  Peshtigo  collided  on  Lake  Huron  and  both  vessels 
snn1c.    Two  lives  lost. 
Schooner  Ardent  water- logged  and  capsized  off  Sheboygan,  Lake  Michigan. 
Scho<mer  Melvina  damaged  by  a  gale  near  the  Foxes. 
28. — Propeller  City  of  New  Baltimore  arrived  at  Detroit  in  a  disabled  condition. 
30. — Schooner  Delaware  ashore  on  Pilot  Island. 

Schooner  Clipper  City  imt  into  Milwaukee  in  a  leakv  condition. 

SAMUEL  W.  RHODE, 
Sergeant  Signal  Corxis  U,  S.  A. 
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Paper  42. 

REPORT  ON  TORNADOE8  OP  FEBRrARY  7  AND  8,    1878,  RICHMOND  AKD 

BI:RKE  COUNTIES,  GEORGIA. 

AuQUSTA,  Ga.,  August  2^  1878. 

Gexebal  :  In  compljing  with  your  tele^aphic  orders  to  investigate  the  tornado 
which  pasted  throu^^h  this  city  February  8,  1878,  and  the  further  one,  to  determiue 
whether  or  not  it  had  divided  into  two  portions,  I  discovered  that  there  had  been  a 
previous  one,  which  occurred  about  8  p.  m,  of  February  7,  1878. 

The  repoits  of  both  are  herewith  transmitted,  and  are  accompanied  by  a  map  of  the 
country  traversed  by  both  ;  that  of  the  7th  having  its  course  marked  in  blue  color,  and 
tbat  of  the  8th  in  red.  Also  a  chart  of  the  path  through  Augusta,  and  diagrams  design 
uat<*d  as  A.  B.  1,  2,  3,  4,  and  5. 

All  directions,  distances,  and  courses,  and  all  damaged  places  are  reliably  and  accu- 
rately placed  in  reference  to  points  of  the  compass,  and  can  be  relied  on  as  Ueiug  Just 
as  the  objects  they  represent 

Ver>'  respectfully,  your  obedient  servant, 

HUGH  R.  STOCK^IAN. 
Private  Signal  Corps  U.  S,  A, 
The  Chief  Signal-Officer  U.  8.  A., 

IVaakingtoHf  D,  C, 


Tornado  of  8  p.m.,  FebruargJ,  1878, 

The  first  trace  I  found  was  in  a  grove  of  young  pine  trees  in  Burke  County,  equidi2i> 

taut  from  Briar  Creek  and  an  unnamed  brauch,  and  two  miles  from  their  junction. 

This  grove  is  on  a  hill  averat'ing  25  feet  in  height ;  which  is  almost  surroumled  by 

lH)^gy  land  and  marshes ;  and  this  place  is  characteristic  of  the  whole  country  for 

miles  around. 

For  100  yai*ds  from  S.  to  N.  the  track  of  the  tornado  is  distinctly  marked  :W  yards  in 
width.  From  the  main  track  there  are  several  divergences  toward  the  NW.,  which 
average  6  yanls  in  width  and  15  in  length. 

After  leaving  this  grove  the  tornado  struck  two  tre^s  and  a  fence,  at  an  unoccupied 
house  midway  between  the  grove  and  T.  P.  Grienei**8.  The  fence  is  down  for  200 
yards  ;  at  the  western  part,  toward  NNE. ;  at  middle  to  N. ;  at  E.,  to  N\V.  The  two 
trees  are  at  the  W.  side  of  the  track ;  the  one  8.  of  the  fence  is  uprooted  and  laid  to 
NNE. ;  and  the  other  broken  10  feet  from  ground  and  the  t-op  lying  to  NE. 

Griener*B  was  next  struck,  and  diagram  A  will  show  that  here  the  damage  was  much 
greater.  The  fences,  as  shown  by  the  arrows,  are  down  toward  all  directions.  Trees 
are  generally  from  8E.,  ESE.,  and  8SE.  The  pillars  of  the  piazza  and  the  debris  of 
the  smoke-house  are  carried  to  ESE.,  and  the  (wbris  of  the  lint-house  to  WNW. 

The  tornado  then  passed  into  Richmond  County  and  struck  two  trees  one-half  mile 
N.  of  McBean  Creek,  near  McCollough's,  which  it  broke  off  25  feet  from  the  ground, 
and  laid  their  tops  to  the  NNW.    These  trees  were  at  the  top  of  a  ridge. 

The  tornado  then  jumped  a  mile  and  a  half  and  struck  some  trees  8.  of  house« 
nuirked  A,  B,  and  C,  and  laid  live  of  them  inward  toward  its  track,  which  wait  60 
yards  wide  here.     Then  it  struck  fence  of  house  marked  A  and  laid  it  toward  NNE. 

From  here  it  passed  over  a  cleared  field  for  three  furlongs,  stmck  some  trees  that 
stood  on  a  ridge,  passed  down  the  declivity  to  mai'shy  ground  at  the  bottom,  and  from 
there  tore  a  track  fnmi  100  to  300  yards  wide,  through  a  grove  of  trees,  three-quarters 
of  a  mile,  and  struck  Little  Spirit  Creek. 

In  its  course  it  crossed  the  track  of  a  tornado  that  must  have  occurred  a  year  or 
two  ago ;  and  which  was  traveling  to  the  westward.  Through  these  gullies  then* 
was  hardly  a  tree  left  standing  in  Its  track. 

A  noticeable  feature  here  was  the  occurrence  of  occasional  divergences  similar  to  the 
ones  mentioned  at  Briar  Creek ;  but  there  they  occurred  only  on  the  W,  side;  herw 
they  were  on  both ;  there  they  were  short,  here  much  longer,  the  longest  being  ouo 
furlong.  From  here  it  jumped  across  Little  Spirit  Creek,  struck  two  trees  W.  of  HaiH 
cock's  and  laid  them  toward  the  NW. 

It  then  jumi)ed  one-half  of  a  mile  farther  to  the  woods  and  made  a  track  through 
them  to  Boggy  Brauch,  difl'ering  in  no  material  particulars  from  the  one  at  the  grove 
of  plno  trees  at  Little  Spirit  Creek, 

The  next  place  struck  was  William  Sego's.  (See  diagram  B,  which  will  show  what 
ap])ear  to  be  two  tornadoes  separated  oy  one-iifth  of  a  mile  at  the  widest,  and  con- 
vorgiug  to  and  meeting  each  other  nearly  a  furlong  beyoud.)  Here  the  fence  and  t<rees, 
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marked  respectively  A  and  B,  were  on  the  crest  of  a  ridge  and  aboat  75  feet  higher 
than  the  gully  through  which  the  main  track  passed. 

I  accounted  for  the  peculiarity  here  by  supposing  the  main  tornado  to -have  been 
accompanied  at  its  east  side  by  a  minor  one  wliose  funnel  reached  low  enough  to  break 
oif  these  trees  and  induce  a  surface  wind  strong  enough  to  blow  down  the  fence. 
This  would  make  the  lower  part  of  the  minor  funnel  90  feet  higher  than  the  main  one. 

In  the  main  track  the  part-  of  fence  marked  C  was  laid  from  S.  and  HSE.^  and  trees 
numbered  1,  2,  3,  4,  5,  and  6,  in  towards  the  center,  while  tree  No.  7  was  lying  towawl 
NNW.  and  the  west  edge  of  the  path,  pointing  towai-d  the  gully  through  which 
Branch  No.  2  posses.    Here  the  path  was  three  furlongs  wide. 

Trees  numbered  1  and  2  are  S^-feet  pines  (10  inches  diameter  of  trunk),  are  uprooted 
and  laid  to  WNW. ;  3  is  a  2-feet  pine  laid  to  NW. ;  4  is  a  2-feet  pine,  whose  trunk  30 
feet  from  ^ound  is  splintered  for  a  length  of  3  feet,  and  the  top  lies  30  feet  NNE.  of 
root  inclining  toward  the  NNW.  These  trees  are  on  the  west  part  of  the  hill  that 
forms  the  east  and  south  boundaries  of  the'  cu'cular  btisln  in  which  the  track  is  so  wide, 
and  the  following  ones  are  on  the  western  rise.  No.  5  is  a  Q^-feet  pine,  presenting  125 
square  yards  surlace.  It  is  uprooted  and  blown  toward  the  north.  This  was  a  remark- 
ably large,  strong  tree,  with  immense  roots  imbedded  in  heavy,  tenacious  soil,  and 
must  have  required  a  wonderful  strain  to  have  snapped  off  the  roots  and  torn  them 
and  soil  up,  as  I  found  it.  No.  6  is  a  2-feet  red  oak,  uprooted  and  lying  to  NE.  No.  7 
is  a  2-feet  pine,  uproott^d  and  lying  toward  NW.  and  tne  gully  of  Branch  No.  2.  Two 
other  trees  to  W.  are  lying  from  W.  and  WSW.,  and  the  stalks  in  cornfield  No.  2  are 
pointing  backward  and  nearly  at  a  right  angle  to  tree  No.  7,  showing,  I  think,  that 
the  tornado  lingered  near  this  marshy  ground  and  the  gully  of  Branch  No.  2  before 
being  controlled  to  follow  that  of  No.  1. 

LeHviug  this  point  it  traversed  the  valley  and  extended  up  to  the  top  of  the  ridge, 
the  width  of  track  here  being  '^75  yards. 

On  the  west  side  of  the  ridge  it  tore  down  a  great  many,  but  not  all,  of  the  trees ;  and 
laid  them  from  ESE.  to  SE.,  S.  in  towards  the  center,  and  showed  its  path  very  plainly 
by  the  stalks  in  cornfield  No.  1. 

On  the  top  of  the  ridge,  the  great  majority  of  the  trees  are  broken  or  twisted  off  30 
or  40  feet  from  the  ground,  and  the  tops  carried  toward  the  W.  and  the  storm  center. 
All  the  splits  are  at  the  western  side.     I  hunted  in  vain  for  an  exception. 

At  the  junction  of  the  two  branches  there  is  a  clump  of  saplings  which  are  lying 
towards  SSW. ;  but  all  of  the  larger,  stronger  trees  in  this  neighborhood  are  in  the 
op]><isite  direction — that  is,  to  NNE. 

At  Brooks's  house  there  is  another  example  of  the  same  feature;  all  the  strong 
trees  lying  towards  the  NNW.,  and  the  weak  ones  to  SSE.  This  house,  which  was  a 
frame  one  on  a  brick  foundation,  was  totally  demolished,  and  the  debris  and  all  the 
fencing  carried  to  SSE,  A  hay-cutter,  weighing  200  pounds,  and  presenting  as  it 
stood  only  2  square  feet  of  surface,  was  cari'ied  from  SE.  17  yards  to  the  house;  and 
a  wagon  that  stood  at  the  house  wan  lifted  and  broken,  and  the  body  of  it  deposited 
with  the  debris  o^  the  house,  while  one  of  the  wheels  was  carried  and  sunk  two-thirds 
of  its  diameter  in  the  boggy  ground  near  tree  No.  7,  and  the  other,  in  the  opposite  di- 
rection, to  the  spring.  Brooks  had  taken  hold  of  the  door  of  this  house  to  prevent  its 
being  blown  in;  he  and  it  were  carried  and  deposited  75  yanls  to  SSE.;  he  was 
greatly  bruised,  more  thau  ho  could  have  been  by  simply  falling  to  the  ground ;  and 
two  of  his  ribs  were  broken.  Under  ordinary  circumstances  his  iiyuries  would  havo 
confined  him  to  his  bed  and  back,  but  fear  or  terror  had  such  an  effect  on  him  that  he 
ran  all  over  the  plantation  for  hours  afterwards,  yelling  like  a  madman. 

Two  hundred  and  fifty  yards  NNE.  of  Brooks's  is  Ned  Williams's  house,  which 
occupies  the  crest  of  a  ridge.  The  house  itself  is  intact ;  while  large,  strong  trees 
all  around  it  are  uprooted;  those  to  S.  and  E.  of  it  are  lying  towards  NNE.,  and  those 
N.  arid  W.  from  ENE.,  and  SE. 

On  the  north  side,  just  below  the  crest  of  the  ridge  that  Williams  occupies,  there  are 
several  trees  broken  about  20  feet  from  the  ground,  their  tops  being  carried  or  laid 
towards  NNW. 

From  this  ridge  and  these  trees  the  tornado  jumped  300  yards  to  near  the  crest  of 
the  ridge  to  the  north,  striking  it  at  the  same  height  from  the  surface  of  the  meadow 
as  it  left  the  Williams  ridge.  Across  the  branch  tr«m  Williams's  is  cornfield  No.  3,  in 
which  the  stalks  are  all  pointing  towards  the  center  row^n  the  field,  as  though  one  of 
the  minor  tornadoes  had  passed  through  there ;  but  they  are  nearly  all  standing,  and 
Brown's  house  is  intact. 

When  the  tornado  struck  the  ridge  where  Amos  Wright's  house  is,  it  caught  a  3-feet 
pine  tree,  70  yards  SSW.  of  the  chimney  of  the  house,  twisted  the  top  ott'  the  trunk 
20  feet  from  the  ground,  and  laid  the  top  and  the  attached  part  of  the  trunk  1  foot 
SSW.  of  the  root,  the  top  pointing  toward  Wright's.  I  carefully  examined  this  tmst, 
and  found  it  in  that  expressed  by  "contrary  to  the  hands  of  a  watch,"  that  is  from  N. 
by  E.  then  S.  to  N.  again. 

The  house  here  Is  completely  wrecked.    The  only  vestige  left  standing  is  the  chim- 


C48  BEPORT   OF   THE   CHIEF   SIGNAL-OFFICE B. 

noy  that  was  at  W.  side,  and  it  inclines  so  mnch  toward  the  W.  that  it  will  probably 
fall.  Parts  of  the  (Ubris  of  this  house  are  in  Saunders's  field,  parts  are  scatt«red  alon;; 
the  path  between  here  and  there,  and  parts  cannot  be  found.  Around  this  house,  with 
it  for  a  center,  and  a  radius  of  50  yards,  the  trees  are  piled  and  form  a  nearly  jierlect 
circle ;  the  directions  are  the  same  as  in  the  case  of  the  twisted  tree. 

From  here  the  tornado  passed  thningh  a  grove  of  trees  on  the  ridge  and  on  the 
northern  declivity  of  it,  throwing  down  one  here  and  there,  inward  toward  its  center, 
until  it  reached  trees  marked  A  and  B.  These  are  just  south  of  the  road,  which  is  the 
low-ground  level ;  tree  A  is  at  the  W.  side  of  the  track  and*  is  thrown  toward  it,  and  the 
tree  C,  at  the  SW.  comer  of  Saunders's  field.  Tree  B  is  at  the  E.  side  of  the  ti^ack  and 
is  laid  toward  NNE. 

Saunders. — Here  the  walls  are  left  standing,  and  the  roof,  doora,  windows,  and  stejw 
are  blown  to  W.  and  NW.,  and  the  main  path  is  marked  by  the  inclination  of  the  stalkit 
in  cornfield. 

The  timber  at  tlie  west  end  of  Buck  Pond  ns  uprooted  and  broken,  and  is  all  laid 
toward  the  WNW. 

A  comparison  of  trees  A,  B,  C,  and  these  at  Buck  Ponds  leads  me  to  think  that 
there  was  a  divergence  here  of  a  minor  from  the  main  tornado,  as  shown  on  diagram  K 

From  this  cornfield  the  tornado  passed  on  to  a  tree  at  the  SE.  corner  of  Ihe  bam, 
uprooted  it,  and  laid  it  toward  the  NNW.  The  debris  of  the  bam  is  scattered  for  KKl 
yards  along  the  track  of  the  tornado  to  the  N.  One  hundred  yards  beyond  the  last 
piece  the  tornado  enters  the  grove  of  pine  trees,  through  which  it  makes  a  path  ovor 
1.50  yanls  wide,  and  lays  the  trees  inward  toward  the  wMiter,  until  it  reaches  trei*s 
marked  A  and  3.  A  is  uprooted  and  lying  toward  SW.  and  B  nearly  opposite}  it,  tow- 
ard SE.  This  grove  is  on  rising  ground,  and  the  center  has  followed  around  the  lower 
])art  of  the  rise,  making  an  arc  of  a  circle. 

Two  hundred  yards  beyond  trees  A  and  B  commences  a  hollow  which  the  stonu 
jumps  and  strikes  the  risinji;  ground  beyond. 

Southwest  of  the  house  in  this  grove  of  trees  there  are  two  dead  trees  which  are 
broken  and  lying  toward  NW.  and  WNW. 

The  storm,  after  striking  the  rise  just  mentioned,  passed  over  its  crest  and  on  to 
Butler's  Creek,  pn)strating  a  tree  here  and  therw  in  its  course.  Here  it  ap^Kiars  to  have 
ceased  being  a  tornado,  and  to  have  become  a  severe  thuuder  and  hail  storm,  travel- 
ing onward  toward  the  Savannah  River.  At  the  locks  there  I  found  two  trees  blown 
clown  from  SW.  I  judge  a  very  brisk  wind  would  have  been  sufUcient.  to  have  felM 
them. 

Augusta  tornado  ofl  «.m.,  Februarjf  8,  1878. 

The  first  trace  I  got  of  this  tornado  was  in  the  woods  north  of  Briar  Creek,  and  half 
a  mile  S.  of  Crawu»rd's,  in  Burke  County.  In  a  track  frt)m  SW.  to  NE.,  about  a  fiir- 
long  long,  through  these  woods,  the  tornado  broke  off  5  trees  and  uprooted  3  others, 
laying  tTiem  all  towards  the  N.  From  the  firwt  to  the  last  one  struck  is  about  one- 
eighth  mile.    For  a  quarter  of  a  mile  onward  there  is  no  damage  done. 

We  have  now  reached  the  fence  that  bounds  Crawford's  plantation  at  the  N.,  and 
which  extends  E.  and  W. ;  300  yards  of  this  fence  was  laid  to  NE.,  and  for  100  yanU 
farther  towards  the  W.  it  was  laid  to  NW.  This  fence  is  nearly  three-quarters  of  a 
mile  E.  of  the  house. 

There  is  no  trace  of  the  tornado  between  this  and  the  woods  S.  of  Clark's  Chapel. 
Here  about  a  dozen  smaller  trees  are  down  in  a  line  that  extends  500  yards  backwards 
from  the  fence  at  the  NW.  corner  of  the  lot.  At  the  beginning  of  this  path  through  the 
woods  a  li-feet  pine  tree  is  twisted  off  from  the  E.  side  and  it-s  top  laid  to  the  N. 
From  here  some  trees  are  broken  off  and  some  uprooted,  and  there  is  no  apparent  re«f- 
ularity  or  order ;  but  farther  on  toward  the  chapel  this  peculiarity  disappears,  and 
they  are  found  in  nearly  a  stra'ight  line,  and  lying  towards  the  NNVV,  and  NNE. 

The  mentioned  twisted  tree  was  at  the  crest  of  the  ridge,  and  from  there  the  path 
is  down  the  declivity  to  the  chapel  at  its  foot.  The  eastern  part  of  the  fencing  here  is 
jnled  in  heaps  outside  of  the  lot  which  they  inclosed,  and  toward  the  NNE. 

The  next  place  stnick  was  the  woods,  which  covered  40  acree  of  ground,  three- 
ouarters  of  a  mile  NW.  of  Noah  Tarver's.  The  toraailo  t<ire  a  path  450  yards  wide 
tnrough  the  whole  extent  of  them,  from  SW.  to  NE.,  leaving  not  a  single  tree  stand- 
ing in  its  track.  They  all  were  laid  towards  the  center  of  the  path.  It  then  jumpeil 
one-half  a  mile  and  struck  a  cleared  and  fenced  field  in  which  were  3  trees.  The  trees 
and  fencing  it  laid  to  the  NE.,  and  passed  uji  the  side  of  a  hill,  felling  a  tree  here  and 
tliere,  jind  passed  a  few  yards  ovcrtlie  crest,  lajnng  the  trees  inwards  to  wards  its  path. 
This  crest  is  half  a  mile  S.  of  McBean  Creek,  Which  is  the  boundary  between  Burke 
and  Richmond  Counties. 

I  got  no  trace  of  the  storm  between  this  point  and  just  W.  of  the  village  of  Hepzibah, 
where  some  fencing  is  down  to  the  NW.  and  WNW .  From  here  to  the  w^oods  N.  of 
Butler's  Creek,  and  about  half  mile  NE.  of  Carmichael's,  a  few  dead  trees  are  lying 
to  northeastward.    Between  this  lAsLce  and  Doolittle's,  Just  south  of  Augusta,  I  trav- 
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eled  back  and  forth  through  swamps,  creeks,  and  a  great  deal  of  low,  wet  land,  bnt 
could  Und  no  trace  of  the  tornado. 

Chart  No.  1  and  the  accompanying  diagrams  marked  1,  2,  3,  4,  and  5,  will  show  the 
coui-se  and  the  damage  effected  in  its  passage  through  Augusta,  from  Doolittle's  and 
Brown's,  better  than  the  map ;  and  all  references  will  be  made  to  them  from  this  point 
to  the  Savannah  River. 

At  Doolittle's  the  only  damage  was  to  the  fencing  (se-e  diagram  1).  which  was  laid 
toward  the  N.  Just  w^est  of  here  is  Sasan  Brown's,  where  only  9  yards  of  fencing, 
which  was  S.  of  the  house,  is  down,  those  extending  N.  and  S.  being  intact.  The  storm 
lifted  a  hay-rick  which  was  60  yards  S8W.  of  the  house  and  deposited  it  at  the  door, 
and  lifted  the  covering  off  the  bed  and  tangled  it  among  a  pile  of  wood  to  the  NE, 
It  then  passed  onward  to  W.  B.  Moore's  (see  diagram  2).  The  fencing  at  the  southern 
l)art  of  the  lot  is  laid  from  S.  and  at  the  northern  from  W.  The  house  was  unroofed 
and  the  d^brU  struck  18  feet  to  NNE.,  and  then  plowed  a  track  along  the  ground  to  the 
KNE.,  where  a  portion  of  it  was  found,  40  yards  from  where  it  struck.  House  A,  to  the 
NW.,  was  piled  in  a  heap  toward  the  ENE.,  its  chimney  to  NE.,and  all  its  fencing 
toward  the  E. ;  two  of  the  children  that  were  sleeping  in  it  were  mixed  up  with  the 
debris  and  the  other  iumat-es  were  left  on  the  floor,  which  was  unmoved.  House  B, 
70  yards  NE.,  fences  here  at  back  and  front  were  down  toward  NE.,  and  the  southern 
one  leaned  to  NE.  The  house  itself  was  unharmed.  House  C  was  parallel  with  the 
railroad  track ;  it  remained  standing  but  was  twisted  out  of  position,  the  NE.  comer 
being  6  yanls  toward  the  E.,  and  the  SE.  one  18  yards  due  N.  The  storm  curved  more 
to  the  northward  and  began  the  ascent  of  a  slight  hill. 

From  this  house  southward  the  ground  is  low  and  wet  for  miles ;  to  the  eastward 
and  just  beyond  the  railroad  is  a  very  wet  meadow,  but  N.  of  it,  extending  as  far  as 
house  J,  is  a  hill  that  is  60  feet  maximum  height  above  the  railroad  track.  The  s^rm 
in  passing  up  this  rise  demolished  houses  marked  D  and  E  and  carried  their  d^brts  to 
the  NE.  Then  on  to  house  F,  from  that  to  Quinn's  is  the  top  of  the  hill.  Here  houses 
marked  G,  H,  I,  and  J  are  down,  showing  the  spreading  of  the  tornado  so  as  to  inclose 
a  larger  damaged  space.  - 

When  I  reacHied  Quinn's  they  had  been  at  work  some  hours,  and  had  partly  cleared 
away  the  debris.  They  state  that  some  of  the  roofing  and  fencing  was  carried  to  the 
railroad  track  ESE.,  and  that  fencing  was  laid  in  all  directions.  But  what  I  saw 
r»Tnained  unmoved,  and  a  lamp  that  had  stood  in  the  middle  of  the  yard,  was  carried 
or  laid  to  E.  and  N.,  with  the  exception  of  some  fencing  at  the  NW.  comer  of  the  lot 
which  was  either  leaning  or  laid  down  toward  the  W. 

Next  to  Quinn's  (the  place  numbered  2)  I  found  one-third  of  the  fencing  that  was  at 
W.  side  of  lot  laid  toward  the  NW.,  and  the  remaining  two-thirds  to  SE. ;  and  of  a 
light  fence  that  extends  N.  and  S.  portions  were  both  E.  and  W.  of  the  former  posi- 
tion. A  small  outhouse,  60  feet  SE.  of  this  fence,  seemed  to  have  caved  in,  the  debris 
bt'iiig  laid  in  a  heap  on  top  of  the  foundation,  none  of  it  scattered. 

At  No.  1,  across  from  Quinn's,  at  the  junction  of  the  Savannah  and  Turknett  Springs 
roads,  a  small  portion  of  the  fence  at  the  N.  and  E.  corners  is  down  to  the  E.,  and 
that  at  the  SW.  side  to  W.  At  this  i>lace  and  Quinn's  there  appears  to  have  been  a 
dividing  (»f  the  tornadoes  into  two  portions,  as  shown  on  the  chart. 

Following  the  western  ]>ortion,  the  next  damage  is  found  at  Watkins's  wagon-yanl, 
where  a  small  i)ortion  of  high,  close-boanled  fence  at  the  E.  side  is  laid  to  the  NE. 
From  here  there  are  several  small,  weak  houses  and  cabins  that  would  require  very 
little  to  overturn  them,  but  there  is  no  damage  until  comer  3  is  reached.  Here  out- 
houses and  fencing  are  laid  from  the  W.  An  outhouse  and  fencing  at  the  S.  side  of 
lot  numbered  4,  an  outhouse  and  some  fencing,  are  laid  from  the  SE. 

From  this  place  to  Pendleton's  there  are  a  few  houses  on  the  commons,  but  they  are 
all  unharmed.  Keturuing  to  the  track  of  the  main  tornado,  at  house  numbered  5,  next 
to  Quinn's,  this  was  totally  demolished,  and  the  debris  of  it  and  the  chimney  piled  30 
feet  to  ENE. 

From  here  it  passed  to  two  trees,  marked  X  and  Z,  whose  tops  were  twisted  off  and 
laid  to  the  E.  Then  to  Pendleton's  there  is  no  damage  done.  Fr«uu  Pendleton's,  fol- 
lowing southward,  what  appears  to  be  a  third  tornado  track,  Mrs.  Hallahan's  is 
reached.  Here  there  are  4  strou"^  fruit-trees  aud  much  fencing  blown  down  and  lying 
from  the  south.  Then  backwards,  through  Eraser's  Hill,  where  weak  fences  and  trees 
are  down  toward  the  N.,  but  no  damage  done  to  the  houses,  though  many  are  so  rickety 
that  I  imagine  a  wind  40  miles  per  hour  would  topple  them  over.  Then  on  to  Doolit- 
tle's,  between  which  and  Brown's  there  is  a  distance  of  1,700  feet. 

Thfi  space  included  between  these  two  houses  and  the  two  tracks  of  tornado  is  a  low, 
boggy  meadow,  bounded  E.  by  Fraser's  Hill  and  Mrs.  Hallahan's  ridges,  and  W.  by 
the  iiill  from  house  C  to  Quinn's.  It  has  fencing  on  it,  which  would  show  the  track 
of  a  tornado  had  any  passf^d  over  it.  Pendleton's  (marked  6)  was  a  strong,  newly- 
erected  frame  planing  and  machine  shop.  Here  the  bottoms  of  the  large  timbers  that 
formed  the  j)erpendicular  posts,  and  which  rested  and  were  fastened  to  brick  founda- 
tion pillars,  are  13  and  15  feet  NE.  of  their  pillars ;  and  all  the  debns  of  the  building 
is  in  the  same  direction.    All  that  was  left  standing  here  was  the  brick  piUars. 
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From  here  the  tornado  passed  NE.  over  the  commons  to  the  Macedonian  ehnrch, 
marked  7.  This  was  a  substantial  two-story  frame  bnildiufj;,  resting  2  feet  from  gn>iiu<l 
on  brick  pillars.  The  pilbirs  at  S£.  and  SW.  corners  are  still  standing;  and  all  othfrs) 
are  laid  toward  the  N.  This  building  was  lifted  bodily  from  the  ronudation.  Thi*. 
Hoor  dropped  8  feet  beyond  the  building-line,  the  upper  story  35  feet,  and  the  roof  75 
feet  toward  the  NE.    The  fences  at  E.  side  of  the  lot  were  carried  to  NE. 

The  next  damage  done  was  to  the  fences  of  Crescent  Mill,  marked  8,  which  wert' 
carried  to  E.  Then  it  passed  to  house  on  Hale  street,  marked  9,  whose  fences  and  out- 
houses are  laid  toward  the  NE.  and  ENE.  Then  across  the  street  and  through  thf 
square,  bounded  N.  by  Taylor  street.  Almost  all  the  fencing,  three  outhouses,  and 
one  chimney  are  down,  as  shown  by  the  arrows  in  diagram  No.  3.  The  places  are 
marked  10, 11, 11,  and  1*^.  Through  this  square,  particularly  that  part  traversed  by  the 
tornado,  the  ground  is  so  boggy  that  a  horse  sinks  over  fetlock  deep. 

Just  N.  and  NE.  of  Taylor  street  here,  there  was  as  much  or  more  fence  exhibited  by 
the  tornado  than  at  any  other  place,  and  it  will  be  noticM  that  here  it  is  much  wider 
than  usual. 

The  next  place  was  the  cotton  compress  marked  13,  where  it  left  W.  and  E.  and  N. 
parts  standing,  and  tore  away  50  square  yards  of  the  roof  and  200  feet  of  tlie  £.  side 
of  the  wall,  as  shown  by^tbe  red  lines  in  diagram  3,  which .  incloses  the  damaged  por- 
tion. The  most  of  the  debrU  was  canied  into  Fisher's  wood-yard.  Here  the  only 
damage  done  was  the  prostrating  of  the  W.  fence^  as  shown  by  the  arrows,  and  the 
littering  of  the  yard  with  debris  trom  the  compress  and  dex>ot  buildings. 

At  this  depot  of  the  Augusta  and  Savannah  Railroad  not  a  vestige  of  the  roof  abo^-e 
the  braced  beams  remains ;  but  the  building  which  is  brick,  is  uninjured.  Here  a  loaded 
train  of  freight-cars,  marked  B,  was  standing  on  the  track  with  all  the  brakes  on;  it 
wa^moved  along  the  track  55  feet  to  the  N.  The  street  fence  here  was  a  brick  wall  4 
feet  high ;  is  blown  to  NE.  and  distributed  over  the  pavement  in  front.  The  rot)f 
was  of  tin  on  a  boanl  sheathing.  Portit»n8  of  the  tin  are  in  Fisher's  wood-yard,  other 
portions  in  yard  of  his  dwelling-house ;  another  portion,  marked  14,  is  in  square  to  N.; 
others  scattered  all  along  the  path ;  and  it  is  just  as  probable  that  the  piece  of  roofing- 
tin  at  the  river-bank  and  Centre  sti-eet,  marked  41,  is  from  here  as  any  other  place.  It 
exactly  corresponds  to  the  portions  that  I  know  are  from  here.  A  piece  of  the  board- 
ing or  sheathing  of  the  roof  1  inch  thick,  12  wide,  and  14  long,  is  driven  through  the 
SW.  half  of  roof  of  house,  marked  15,  and  inclining  from  the  NE.  Through  the  aamt* 
}>art  of  house  16  there  is  a  piece  of  scantling  4  by  4  inches,  by  12  feet  long,  driven  and 
inclining  in  the  same  manner  as  at  house  15 ;  this  was  from  Fisher's  house.  Through 
the  second  story  S.  wall  of  86  Walker  street,  which  is  frame,  lathed  and  plastered,  is 
a  piece  of  the  same  boarding,  and  of  the  same  dimensions  as  stated  in  case  of  house  15. 

Across  Calhoun  street,  NE.  of  the  depot,  is  B.  8.  Fisher's  new  2-8tory  frame  bouse, 
marked  17,  which  is  totally  demolished.  The  d/hris  of  the  walls  is  pile<l  to  WNW. 
in  the  yard,  and  that  of  the  roof  to  NN  W.  At  the  back  of  the  lot  is  the  beam,  marked 
IB.  This,  also,  was  a  yery  strong  building ;  contained  four  mules,  a  great  deal  of 
forage,  and  was  therefore  quite  weighty.  The  S.  front  is  inclining  to  N.  15°  from 
perpendicular;  and  the  whole  building  is  twisted,  racked,  and  moved  about  1  fo<»t 
from  its  foundation,  the  E.  side  being  twice  as  far  as  the  W.,  and  toward  the  XW. 
The  SE.  comer  is  bulged  out  3  feet  from  the  corner-post,  and  the  S.  side  about  4 
inches  from  the  beams.    These  things  1  cannot  account  for  by  the  weight  of  the  roof. 

From  Fisher's  to  house  19,  and  from  that  100  feet  to  eastwanl,  the  only  damage  done 
is  to  fences.     E.  of  19  they  are  laid  from  SW.,  and  W.  of  it  from  SE. 

House  19  was  a  1-story  frame,  with  a  loft  or  attic.  The  chimney  was  in  the  middle 
of  the  house,  and  the  bed  occupied  the  NW.  comer.  In  the  loft  slept  three  children, 
and  in  the  Xted  the  man,  wife,  and  infant.  The  loft  and  children  were  lift-ed  from 
the  lower  story  and  deposited  unhurt  on  the  ground  10  feet  NE.  of  the  N.  build- 
ing-line. The  W.  wall  is  laid  9  feet  from  the  line  to  NW.  The  E.  wall  laid  to  E,, 
and  N.  wall  to  NE.,  and  the  S.  wall  atop  the  floor  and  toward  NNE.  The  man  and 
wife  were  killed  by  the  falling  timber,  and  the  infant  between  them  was  unscathed. 

The  tornado  passed  through  the  rest  of  the  square,  leaving  all  houses  uuiiupaireil, 
and  laying  the  fencing  inward  to  its  track ;  then  struck  the  Charlotte,  Coluxnbia  i& 
Augusta  Railroad  depot,  which  it  greatly  injured,  as  shown  on  diagram  No.  3.  This 
was  a  strong  brick  building.  The  roof  and  all  such  lighter  part«  are  carrieil  to  NE. 
and  NNE.,  while  the  bricks  of  the  wall  are  both  N.  and  S.  of  their  former  positicm, 
though  the  greater  part  is  to  the  NE. 

The  storm  passed  through  the  open  yard  and  then  reached  Watkins  street,  where 
the  trees  marked  20,  21,  22  are  filled  with  pieces  of  tin,  shingles,  and  boards,  all  a}!- 
parently  lodged  there  from  the  SSE.  There  is  also  a  12-feet  piece  of  scantling  from 
the  A.  and  8.  depot. 

Nos.  23,  24,  and  25  are  trees  blown  down  from  SW.,  and  26,  27,  and  28  are  trees  down 
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which  bears  a  lar^e  dent  made  by  a  piece  of  scantling.  The  following  I  did  not  sefe, 
but  get  from  reliable  authority.  In  the  yard  of  house  marked  30  there  was  found 
au  oil  lamp  buruinj^  in  a  tree.  This  was  from  some  street-laiup.  No.  31  is  an  old  rick- 
ety baru,  which  is  luolined  to  the  N£.,  but  still  standing.  Its  doors  and  windows  are 
blown  to  NE. 

Almost  the  whole  of  this  square  is  covered  with  dShHs,  which  is  thickest  between 
tree  22  and  house  115.  The  fences  surrounding  113  and  115  are  laid  from  SSE.,  Walker 
street.  The  E.  limit  of  destruction  hei-e  is  at  house  marked  32,  where  two  trees, 
marked  33  and  34,  are  down  from  SW.  In  front  of  them  is  lodged  tin  from  the  roof  of 
A.  and  S.  R.  R.  depot.  There  is  no  further  damage  until  house  86  is  reached.  The 
W.  fence  is  a  low  brick  wall,  which  is  down  from  SE.  One  chimney  is  down,  the 
bricks  lying  to  NW.,  and  the  top  of  another  in  the  same  direction.  Across  the  street 
is  tree  marked  36,  which  is  lyin|^  across  the  wall  of  the  Richmond  Academy  grounds. 
On  the  E.  side  of  Center  street  is  tree  joaarked  31,  in  which  a  piece  of  scantling  from 
the  A.  and  S.  R.  R,  depot  is  lodged,  and  parallel  with  the  street. 

The  storm  passed  into  the  academy  grounds,  and  the  details  are  shown  on  diagram 

4.  A  fence  marked  as  A,  was  blown  down  and  is  lyiug  to  NE.,  while  fence  B,  which 
was  a  close  board  one  that  offered  more  surface,  is  torn  awav  and  laid  40  feet  to  the 
SW.  The  outhouse  was  unii^jured.  Thronuh  the  wall  and  into  Mr.  West's  room  there 
passed  a  board  similar  to  the  one  mentioned  for  No.  8t>  Walker  street.  At  the  SW.  cor- 
ner of  the  building  is  a  tree  down  from  WNW.  and  the  fence  from  SW.  Fence  D  is  all 
down  from  ENE.  and  fence  E.  from  SSW.  Fence  F  and  the  stable  are  uninjured,  and 
fence  G  toward  both  directions  shown. 

The  following  is  a  description  of  damasre  done  in  the  grove  of  trees,  commencing  at 
the  SE.  comer  of  it :  No.  1,  1^  feet  in  diameter,  lying  to  N.  and  resting  on  roots  and 
trunk  of  No.  2,  which  is  the  same  size  and  lying  to  NNW.  No.  3,  2^  feet,  broken  off  25 
feet  from  ground,  the  broken  part  lying  from  SSW.  over  Nos.  1  and  2  and  under  No.  4, 
which  is  2  feet  8  inches  diameter,  and  lying  to  NE.  Nos.  5  and  6  are  1|  feet,  are  up- 
rooted, and  are  lying  to  N.  No.  7  is  3^  feet  diameter,  the  largest  in  the  grove,  and 
one  of  the  strongest  and  finest  of  trees,  is  uproote<l,  and  measures  12  feet  across  the 
liroken  roots,  which  contain  enough  eaiiih  to  fill  8  carts.  The  largest  of  the  broken 
roots  mesisures  IH  inches,  and  is  not  split,  but  snapped  off.  This  tri'e  lies  across  3, 4, 5, 
H,  and  22,  and  at  right  angles  to  them  ;  19  is  under  5  and  7,  and  lying  to  NNE.  Nos. 
18  and  20  are  lying  across  the  N.  wall,  toward  NE.  No.  21  is  also  across  the  N.  wall 
ami  lies  to  NNE.  All  the  trees  are  E.  of  a  space  in  which  no  trees  were  injured,  as 
shown  in  diagram.  No.  8  is  broken  30  feet  fh>m  the  ground  into  two  pieces.  Piece 
8o  lies  to  N.  of  trunk,  inolining  from  WSW.     Piece  86,  which  is  much  larger,  lies  to 

5.  of  trunk  and  inclining  from  N.  No.  9  is  1^  feet  and  No.  10  2  feet.  Both  of  these 
are  lying  to  EXE.,  No.  10  being  a  degree  or  two  more  N.  than  9.  No.  11  is  lying  to 
NNVV.  Nos.  12, 1.^,  and  14  In  same  direction  and  aoross  the  wall.  No.  15  from  SW., 
and  IH  and  17  from  WSW.     All  these  trees  are  oak. 

In  Sibley's  yard  there  is  a  limb  broken  from  a  large  tree  that  stood  near  the  fence, 
and  it  is  lying  to  N.  At  SE.  corner  of  Telfair  and  Centro  streets  there  is  a  limb  broken 
ftnim  the  NW,  side  of  an  oak  tree  and  lying  to  NNE.  (See  diagram  No.  5  for  this  and 
what  follows.)  Along  Centre  street  to  the  next  corner  some  trees  are  down  to  NNE. ; 
those  at  west  of  street  inclining  more  to  E.  and  at  the  E.  side  more  to  W. 

Corner  of  Greene  and  Centre  streets :  A  limb  here  is  broken  from  a  tree  and  leaning 
from  SSE.  In  the  grove  in  Greene,  100  feet  from  Centre,  there  is  a  tree  down  from 
ESE.,  and,  in  front  ^f  the  house  next  to  the  corner,  a  very  large  one  from  SE.  At 
Mrs.  Clan  Ion's  the  irtm  railing  is  down  from  S.,  aud  the  four  piUars  that  foruuMl  the 
veranda  over  the  door  wore  as  follows:  the  most  westerly  one,  No.  1,  was  moved  to- 
war<ls  NW, ;  Nos.  2  aud  4,  blown  inward  and  from  SSW.,  and  lean  against  house; 
No,  3,  unmoved. 

Following  up  Centre  street,  the  next  damage  is  to  a  tree  at  the  middle  of  block, 
which  is  to  NNE. ;  then  to  Levy's,  where  the  fencing  and  chimney  is  down  from  SE., 
a  tT<»e  in  yanl  fVf)ra  E.,  and  a  fence  (B)  behind  the  tree  from  E.,  and  the  glass  of  a  con- 
servatory at  S.  side  of  house  blown  inward  and  from  SW.  A  tree  here,  which  was  at 
the  pavement  of  Centre,  street,  la  blown  aoross  the  street  to  WNW. 

At  Drenner'si,  the  SW,  corner,  two  chimneys  are  down  ;  one  from  NE.,  and  one  from 
ENE. ;  a  tree  in  the  yard  is  down  ftt>m  SSW. ;  one  at  the  E.  side  on  the  street,  and 
one  at  the  comer,  are  down  from  SW. 

In  Levy's  yard,  a  plank  7  feet  long,  12  inches  wide,  and  1  iuoh  thick  was  lifted  from 
the  ground,  oarried  8  yanls  to  WNW.,  and  driven  into  a  piazza  post  endw^ise  (No.  38). 
At  the  NW.  corner  of  these  streets  is  a  two-story  brick  house,  the  roof  aud  all  intact, 
except  th".  E,  wall  of  the  garret,  the  whole  of  which  is  blown  outwanl  and  to  the 
ESE,,  disclosing  the  interior  am«ngement  of  the  room. 

On  Ellis  street  the  E.  lin>it  of  destruction  is  a  2-feet  tree  in  front  of  House  No.  89. 
1 1  ia  uprooted  aud  l.>ing  from  SSW.  W.  of  that  is  a  9-inch  limb  broken  from  a  tree 
and  lying  toward  the  N.,  and  marked  39.  Tree  marked  40  is  uprooted,  and  that 
marked  41  ia  hrokeu  off  6  feet  fxom  the  ground ;  both  of  tlnese-  are  lyiug  from  SE.    At 
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SnialVH,  which  wjis  a  brick  huiUliiijr  and  very  itinch  shattered,  the  chimney  is  down 
from  S.,  .and  the  fence  from  SE.  The  awning  that  w:ks  at  W.  side  of  house  was  torn 
away  and  lodgc^l  in  tree  marked  45. 

The  8W.  part  of  the  roof  of  )>la('kamith-shop,  marked  46,  wafl  blown  to  SW.  The 
new  three-story  brick  houses,  marked  47,  48,  and  49,  were  unrt>ofed. 

At  Broad  street,  the  W.  limit  of  destruction  was  Hahn's  (marked  50).  Back  of  main 
building  was  a  two-story  brick  bake-house  ;  200  square  feet  of  the  roof  and  the  upper 
storj*  was  torn  away.  The  bricks  of  the  walls  are  laid  to  both  sides,  but  the  greater 
part  is  on  the  floor  and  ground  to  the  NE.  of  their  former  positions.  One  of  the  rafters 
and  a  portion  of  the  roofing- tin  is  lodged  in  a  tree  about  300  yards  to  WT«rW.,  and 
other  portions  of  the  tin  is  on  top  of  house  marked  51.  A  portion  of  the  gable  con- 
taining about  200  bricks  is  laid  unbroken  on  top  of  the  house  marked  52  at  a  greater 
elevation  than  it  formerly  occupied. 

The  outhouse  back  of  Glierkeu's,  marked  53,  was  blown  to  NE.  The  front  walls 
of  100  and  102  Bi*oad  street  were  blown  out  to'  NNE.  and  all  the  fencing  of  100  do^ii 
in  the  same  direction.  In  the  rear  of  No.  100  was  the  warehouse,  which  waa  unroofed, 
and  portions  of  the  roof  lodged  in  trtie  marked  54. 

No.  55  is  a  2ifeet  oak  tree  down  from  SSW.;  56  and  57  are  limbs  broken  from  trees 
in  the  grove  and  pointing  from  S.  and  SE.  No.  58  is  a  2-feet  tree  down  from  SSE.  and 
59  a  fence  in  the  same  direction.  There  was  also  some  minor  damages  done  here,  and 
to  the  alley  marked  60.  The  market,  marked  61.  was  totally  demolished,  and  the  d^brU 
piled  over  the  street  toward  the  ENE. 

The  tomatlo  then  made  a  path  through  the  square  bounded  N.  by  Reynolds  street, 
leaving.outhouses,  fences,  trees,  and  everything  pointing  towaixl  it,  and  reached  98. 
This  was  a  2-^storj'  brick  hous(»,  and  No.  100  B  adjoining,  a  one-story  frame.  Of  No.  96 
the  whole  western  wall  of  the  garret  was  blown  out ;  and  the  ddbris  fell  on  100  B,  de- 
molished it,  and  very  severely  iiyured  one  of  the  inmates. 

No.  62  is  an  outhouse,  of  which  the  doors  and  windows  are  blown  from  SE.  No.  63 
is  a  2-feet  tree  uprooted  and  pointing  to  N.  No.  64  is  same  size  and  same  direction.  No. 
65  is  five  trees  down  from  SE.  and  ESE.  In  this  same  yard  all  tlie  fencing  is  t-oward 
the  same  direction.  The  passage  that  connected  this  hoinie  with  its  ba<5k  kitehen  and 
was  50  feet  E.  of  trees,  blown  from  E.;  at  No.  89  tree  66  is  blown  from  SW»,  and  some 
fences  in  the  same  direction  ;  at  No.  83  some  flower  stands  and  protectors  are  lying  in 
the  garden,  pointing  from  SE.  and  S. 

On  Bay  street,  the  W,  limit  of  destniction,  where  was  a  tree  and  fencing  down  from 
SW.  and  a  chimney  from  S.  In  front  of  No.  15,  there  are  five  trees  down,  the  west-em- 
niost  one  from  SW.  and  the  others  from  S. :  the  front  fence  from  E. ;  and  in  the  yard  the 
trees  are  from  SE.  and  E. ;  those  from  E.  stop  those  from  SE. 

At  No.  13  a  limb  was  broken  from  a  tree  and  laid  to  N.  At  12  a  tree  down  from  S., 
and  the  guttering  of  the  house  from  SE. 

From  here  there  is  no  damage  till  you  reach  tree  No.  67,  which  wa«  a  li-feet  China 
tree,  broken  otf  at  the  roots  and  laid  to  NE. ;  several  of  the  roots  are  1  foot  in  diam- 
eter. 

At  J.  Sibley's,  at  the  E.  side  of  the  house,  there  are  limbs  and  trees  up  to  15  inches 
in  diameter  broken  and  laid  from  SE.  and  S.  A  larger  tree  at  the  street  was  laid  frvm 
the  SW. 

At  the  comer  of  Bay  and  Centre  streets,  there  is  a  large  piece  of  roofing-tin,  marked 
6^f  which  was  brought  from  one  of  the  depots  in  the  center  of  the  city. 

The  steamer  Rosa  was  moored  to  one  of  the  wharves,  and  was  torn  loose,  and 
drilted  the  river. 

The  newspapers  for  a  day  or  two  subsequent  to  the^e  tornadoes  contained  reports 
of  damage  done  in  South  Carolina  about  10  miles  N.,  but  whether  or  not  it  was  a  con- 
tinuation of  either  of  these  tornadoes.  I  could  not  determine. 

In  concluding  this  report,  and  following  the  instructions  conveyed  on  page  1046  of 
your  reimH  of  1873,  I  am  constrained  to  state  tha*t  the  observations  of  clouSs  and  all 
such  features  are  ver>^  meager.  In  this  connection  it  will  l>e  remembered  that  these 
tornadoes  occurred  after  dark,  and  the  only  persons  w^ho  noticed  the  sky  were  the  few 
exceptional  ones  that  were  habituated  to  it. 

The  general  course  of  the  Augusta  tornado  was  from  SW.  to  NE..  and  that  of  the 
7th  from  S.  to  N. 

In  inclosing  the  damaged  places  within  lines,  as  I  did  on  the  map,  &.C.,  several  cur- 
vatures of  the  paths  appear.  It  will  be  noticed  that  these  are  coincident  with  the  ap- 
pearances of  the  minor  tornadoes,  which  in  the  previous  part  of  this  rejKJrt  1  te.nnod 
divergences.  The  map  will  show  several  comparatively  large  bodies  of  wat«r  and 
many  streams ;.  besides  these  there  is  a  great  deal  of  marshy,  oog^y  land ;  but  in  the 
whole  course  of  the  investigation  I  did  not  see  a  distinct  deviation  of  either  of  the 
tornadoes  towanl  any  of  them.  There  was  apparent  some  slight  deviations  cansed  by 
hills  and  ridges ;  but  my  observation  leads  me  to  believe  that  these  accompanying 
minor  tornadoes  were  the  prime  cause  of  all  the  curvatures  of  the  track  of  degtruc- 
tiou. 
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The  best  examples  furnished  by  the  Augusta  tornado  of  the  force  and  velocity  of 
wind  in  the  whirl  was  at  Hahn^s.  Here  a  portion  of  gable  of  the  bake-honse,  fon- 
taiuiug  about  200  bricks  and  weijjhing  1,250  pounds,  which  presented  8.34  square  feet 
surface  to  the  perpendicular  wind  and  3f  square  feet  to  the  horizontal  was  carried  If^O 
feet  to  SSE.  This  gives  hourly  velocities  of  150  miles  to  the  perpendicular  and  320 
miles  to  the  horizontal. 

At  Levy's  a  plank  12  inches  wide,  1  inch  thick,  and  7  feet  long,  estimated  to  weigh 
45  pounds,  was  carried  24  feet  to  WNW.  and  driven  through  a  piazza  post  (wooden) 
in  a  straight  line  2^  feet  above  the  position  formerly  occupied.  Any  calculation  I 
make  of  tlie  force  required  to  do  this  is  above  600  miles  per  hour.  This  I  judge  to  be 
entirely  too  high ;  but  when  you  remember  that  the  gable  at  Hahn's  was  laid  on  a  roof 
at  the  same  height  that  it  was  originally,  and  that  neither  roof  nor  piece  of  gable 
was  broken,  it  will  appear  that  these  were  just  sufficientto  have  done  tliat,  and  fully 
enough  to  have  effected  all  other  damage  done. 

In  the  8  p.  m.  tornado  the  mean  of  all  the  calculations  made  gave  a  mean  of  310 
miles  per  hour,  these  calculations  being  made  on  the  basis  of  the  weight  and  surface 
presented  by  the  bodies  to  the  horizontal  wind. 

No  fjvcts  were  observed  that  could  not  be  accounted  for  on  the  supposition  of  the  ob- 
jects having  been  whirled  with  the  whirl  of  the  tornado  and  earned  less,  generally, 
than  half  a  mile  high. 

I  saw  nothing  that  was  carried  farther  beyond  the  path  of  the  tornado  than  the 
piece  of  scantling  marked  31  and  the  roofing-tin  marked  (58,  which  were  about  300  feet. 
The  former  showed  no  signs  of  bruising,  but  the  latter  did ;  the  fonuer  was  laid  in  a 
tree,  and  toward  the  NNE.,  and  the  latter  on  the  groimd. 

There  are  no  trees  stripped  of  their  bark  entirely,  and  none  in  which  the  stripping 
would  not  have  been  eftected  by  the  wrenching  oil  of  their  tops  and  limbs  without 
the  exhibition  of  any  other  force. 

In  answer  to  the  question,  did  houses  explode  outward,  1  point  to  the  description  of 
damage  done  to  the  upper  walls  of  houses  marked  98  Reynolds  street,  100  and  102 
Broad  street,  and  52  on  the  corner  of  Centre  street.  1  can  account  for  the  peculiarities 
there  in  no  other  way,  and  that  theory  does  not  satisfactorily  do  so.  I  could  find  no 
one  who  had  observed  the  formation  of  the  tornadoes ;  but  all  agree  that  in  the 
neighborhood  of  McBean  and  Briar  Creeks  it  had  been  a  cloudy,  dark  day,  with  fre- 
quent drizzling  rains,  which  became  very  infrequent  in  the  section  south  of  Butler's 
Creek,  and  which  did  not  occur  north  of  that  until  near  sunset.  Through  the  whole 
course  of  both  tornadoes  heavy  rains  began  on  an  average  of  35  minutes  before  the 
large  hail,  which  is  described  as  about  the  size  of  black  walnuts  (that  is,  li  inches  in 
diameter),  and  that  the  hail  preceded  the  tornadoes  and  lasted  15  minutes. 

They  describe  the  lightning  as  having  been  remarkably  vivid  and  incessant,  the 
thunder  deafening,  and  the  noise  of  the  approaching  torua<lo  like  that  of  a  train  of 
cars.  All  agree  that  the  tornadoes  were  followed  in  i^,  or  less,  minutes  by  clear,  star- 
li  vlittMl,  beautiful  weather  and  the  remarkably  noticeable  scent  peculiar  to  ])ine  trees. 
This  clear,  calm  weather  seems  to  have  been  general,  and  to  (just  after  the  extremely 
heavy  rain  that  accompanied  the  end  of  the  t«rna<lo  and  its  center)  have  l>egan  as 
though  the  S.  ending  of  the  tornado-clouds  had  been  more  sharply  defined  than  is  usual 
with  storms. 

The  tornadoes  crossed  water  fi-equently  in  their  courses,  but  I  found  ho  evidences  of 
wat^r-spouts  ;  from  the  stat<^ments  of  those  citizens  near  their  tracks,  it  can  be  safely 
admitted,  however,  that  the  rainfall  in  such  places  was  heavier  than  it  had  been  before 
reaching  them.  , 

For  5  miles  on  each  side  of  the  tracks  the  wind  is  described  as  very  strong ;  how 
much  farther  this  condition  extended  I  do  not  feel  justified  in  stating,  for  the  records 
of  the  wind  on  the  anemometer  sheets  show  the  maximum  to  have  been  only  18  miles; 
and  the  station  was  only  three  blocks  west  of  the  Augusta  tornado,  and  the  anemom- 
eter working  perfectly. 

Of  the  fact  of  there  having  been  nothing  but  in-blowing  winds  there  can  bo  no 
question.  A  few  persons  were  impressed  w^itli  the  fact  that  a  thunder-storm  threatened 
them,  but  there  was  not  a  single  one  that  expected  anything  more  severe. 

The  duration  of  the  tornado  is  so  variously  estimated  by  those  near  its  track  that  I 
judge  it  best  only  to  give  the  answeraof  those  most  capable  to  do  so  reliably.  Mr. 
Morse,  at  Hargrave's  plantation,  states  that  from  the  time  that  he  was  able  to  dis- 


city  who  remarked  the  noise  of  the  Augusta  torna<io,  say.  in  substance,  that  when  they 
had  noticed  the  noise  they  stamped,  listening  only  a  moment  before  it  reached  theni. 
The  actual  width  of  belt  affected  by  the  tornadoes  are  shown  at  both  their  widest 
and  narrowest  part«  on  the  diagrams,  and  are  from  25  or  30  feet  to  one-third  of  a  mile  at 
Sego*s,  at  two  ditrerent  points,  one  on  each  path.  They  told  me  of  having  had  "light- 
wood  chunks'' — which  arti  the  roots  and  knots  of  the  yellow-pine  trees — in  the  tire- 
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place,  and  of  their  liavinj;^  been  whirle<l  around  in  the  chimney  and  hearth.  At  one 
of  the  places — Brown's,  just  S.  of  Angnsta — they  were  laid  in  the  floor,  the  niarkwl 
places  shown  me  being  three  feet  to  NE.  of  the  hearth.  Tlie  example  at  Sauudi'iVs,  ju>«t 
8.  of  Buck  Pond,  diftered  in  their  being  carrie<l  up  the  chimney  and  into  the  liei<l  io 
the  NW.  Careful  and  persistent  questioning  revealed,  beyond  the  shadow  of  a  doubt, 
that  these  *' chunks^'  laid  in  the  direction  of  from  N.  tlirough  E.,  then  S.,  and  then  W. 

I  was  told  l>y  the  darkies  of  globes  of  red  fire  and  similar  things,  which  I  haveiiat 
enough  faith  in  to  report. 

The  beginning  of  tlie  tornado  of  the  7th  was  in  woods.  It  is  impossible  to  get  tKe 
time,  there  being  no  houses  or  dwellers  there.  Mr.  Greiner  states,  and,  1  judge,  r^i«- 
bly,  that  the  thunder,  lightning,  and  heavy  rain  began  at  6.30  p.  m.,  and  that  t}ic 
tornado  struck  his  house  at  7  p.  m.  Mr.  William  Sego  and  Mr.  Morse  are  just  as  re- 
liable, and  give  the  time  of  beginning  at  the  fence  and  three  trees  (marked  B)  at  Mr. 
Sego's  as  7.3()  p.  m.  Mr.  Nelson  reports  the  passing  his  house  of  a  severe  rain,  hail, 
and  thunder  storm  at  8  j).  ni. ;  that  the  rain  began  moderately  heavy,  was  followed  in 
lifteen  miuntes  by  large  hail  which  lasted  two  minutes,  and  says  tnat  the  hail  wa.s 
followed  by  rain,  which  poured  down  intensely  for  a  quarter  of  an  hour.  This  gives 
this  tomaiio  a  velocity  of  18  miles  per  hour. 

The  beginning  of  the  Augusta  tornado  is  open  t-o  some  doubt.  Mr.  Crawford  gives 
it  as  about  11  p.  m.,  and  Mr.  Melton  and  Mr.  Noah  Tarver  as  12.30  a.  m.  This  latter 
time  is  corroborated  by  so  many  other  persons  that  I  feel  justitied  in  thinking  it  cor- 
rect. Of  it«  x)assage  through  this  city  at  1  a.  m.  there  can  be  no  doubt.  Thus  give* 
the  Augusta  tornaiu)  a  velocity  of  20  miles  per  hour.  This  velocity  was  maintaiue^ 
through  its  whole  course,  as  pVoven  by  the  comparison  of  the  times  that  it  struck  dif- 
ferent portions  of  the  city. 

My  residence  is  less  than  half  a  mile  east  of  the  path  through  this  city,  and  I  am 
easily  awakened  :  but  neither  I  nor  any  of  my  neighbors  heard  it,  or  knew  of  its  pas- 
sage until  the  next  morning. 

Very  respectfully,  your  obedient  servant, 

HUGH  R.  STOCKMAN, 
PricaUf  Signal  Corps,  C  S,  A, 

ITie  Chief  Sigxal-Officeu,  U.S.A., 

Washington  J  D.  C, 


Paper  43. 


NOTES  ON  THE  WALLINGFORD  TORNADO  OF  AUGUST  9,  1878,  TO  ACCOM- 
PANY MAPS  A  AND  B,  BY  W.  A.  GLASSFORD,  SERGEANT  SIGNAL.  COEl'S, 
U.  S.  A. 

The  meteor  known  as  the  Wallingford  tornado  was  by  no  means  confined  to  the  vil- 
lage of  Wallingfonl,  but  a  long  strip  of  country  extending  nearly  the  entire  length  of 
Connecticut  felt  the  effect  of  the  disturbance,  which  here  developed  snch  great  energy. 
The  first  appearance  seems  to  have  been  at  South  Kent;  the  last  near  Watch  Hill,  on  the 
Sonnd.  Wallingford  occupies  a  place  about  midway  between  these  places,  but  whether 
or  not  the  track  of  the  tornado  observed  at  other  points  is  a  continuation  of  the 
^N^allingford  track,  I  have  been  unable  to  verify  by  observation,  but  am  inclined  to 
think,  from  accounts  given  and  study  of  positions  upon  the  map,  a  zone  favorable 
to  t|ie  formation  of  tornadoes  existed,  and  that  the  occasional  appearance  of  these 
meteors  was  within  this  zone  and  in  the  same  or  parallel  to  each  other's  tracks.  Api»«ir- 
in^  first  nA»r  South  Kent,  here  striking  near  the  summit  of  a  hill,  its  movements  vk 
said  to  have  been  a  little  south  of  east  forward  to  Kent  Mountain  and  over  it;  thence 
passing  into  the  valley  south  of  New  Preston.  Near  this  place,  30  miles  northwesterly 
from  Wallingford,  the  tornado  followed  a  narrow  track  about  40  ro<l8  long  and  ^  feet 
wide,  being  m  the  head  of  the  valley  about  one-fourth  of  a  mile  south  of  the  villagf ; 
houses  and  barns  were  blown  down  and  unroofed ;  many  very  large  trees  torn  ap  by 
the  roots.  In  one  instance  tlie  great  power  of  the  wind  at  this  place  is  illustnitea  by 
the  carrying  of  a  lar^e  oak  tree  so  far  that  its  place  of  growth  cannot  be  found ;  p*'r 
sfms  witnessing  it  said  that  two  current-s  of  air  appeared  to  unite  at  this  point,  vncn* 
the  valley  grew  narrow.  Rain  fell  in  torrents,  and  the  thnnder  rolled  continually,  a««i 
the  lightning  was  terrific.  Next  it  appears  to  the  north,  resamiu^  its  original  coniw> 
crossing  the  Shepaug  River  and  Railroad  pai^^sing  about  3  miles,  it  rose  nt>m  a  ^V 
valley,  and  no  other  trace  is  found  in  this  aistrict.  Continuing  over  the  land,  no  trace? 
are  known  till  Waterbury  is  reached,  16  miles  northwesterly  from  Wallingiiird:  totije 
west  of  Waterbury  about  2  miles  one  roof  was  taken  oft'  ani  limbs  of  tree«  brokeu  o*"- 
casioually*  in  the  village  chimneys  were  toppled  over  and  a  very  strong  wind  existdiL 
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A  very  intelligent  observer  describes  one  clond  of  great  size  and  very  liigh,  black, 
mid  rolling  in  immense  folds,  with  scud  moving  in  four  directions  in  as  many  strata 
and  around  the  cloud,  showing  different  direction  of  currents  at  varying  heights.    At 
Ohesliire,  about  6  miles  from  Wallingford,  a  similar  cloud  is  described  to  have  parsed 
€>v<»rTit»jwl,  attended  by  a  very  heavy  surface  wind.     Some  little  damage  was  done.    A 
mile  onward  in  its  course,  near  the  Cheshire  Copper  Mines,  I  observed  an  orchard  pros- 
trated, but  no  particular  evidences  of  whirlwind  action,  the  trees  being  thrown  for- 
ward ;  nextu  passing  over  a  range  of  hills,  the  storm  passed  down  the  valley  toward 
Wallincfford,  to  burst  on  that  beautifnl  village  with  all  the  horrors  that  accompany  the 
most  or  these  unwarned  visitants  of  nature.    Passing  over  this  spot  at  present  we  pur- 
sue its  course  beyond  through  the  towns  (townships)  of  Durham  and  Killingworth, 
Avhere  some  of  its  violent  nature  was  shown  in  its  sweep  for  over  a  mile  between  two 
Tiioiin tains ;  here  some  houses  and  bams  were  wrecked  and  a  grove  of  large  chestnut 
trees  swept  down.     At  Killingworth  the  same  thing  was  repeated,  by  nnroohng  houses, 
Idowing  down  bams,  and  damat^ing  orchards.    The  effect  of  the  tornado  was  also  felt 
sit  North  Guilford  and  North  Madison.    From  this  point  the  meteor  took  an  aerial 
tlij^ht  till  reaching  the  sound  off  Watch  Hill,  where  the  steamer  Franconia  encoun- 
tere<l  it.     In  this  aerial  course  the  storm  could  be  traced  over  Essex,  and  persons  near 
the  <-loud  describe  it  as  being  greatly  agitated ;  a  great  roaring  noise  was  heard  some 
dirttani^e,  hut  no  effect  upon  the  surface.    The  time  of  its  visitation  at  these  ])lace8  is 
very  indefinitely  given,  but  the  earliest  developments  took  place  in  Western  Connecti- 
eiit,  successively  visiting  the  places  lying  in  its  course  to  the  southetwt ;  it  i)assed  over 
\Vallingford  a  few  minutes  past  six  o'clock  in  the  evening  and  struck  the  steamer  Fran  • 
conia  bi'fore  S  p.  m.     The  points  of  visitation  are  shown  upon  the  accompanying  plan 
of  the  Stat«  on  Exhibit  A. 

The  village  of  Wallingfonl  lies  upon  the  sloping  hill-side  near  and  within  the  valley 
of  the  Qninipiac  River.     The  valley  extends  nearly  north  and  south,  skirted  upon  the 
west  by  somewhat  precipitous  and  high  hills,  of  which  Mount  Tom  (also  known  as 
Mount  Lamentation)  is  immediately  to  the  west.     A  bend  in  tl\e  valley  to  the  north- 
west occurs  just  north  of  this  mountain,  and  there  is  a  gap  between  it  and  other  hills 
to  the  southwest  of  Wallingford.     After  crossing  over  the  ridge  tlie  tornado  followed 
the  valley,  hugging  the  hills,  and  met,  over  a  mul-pond  or  lake,  another  storm  coming 
from  the  southwest.    All  who  saw. the  tornado  say  there  was  a  meeting  of  two  clouds 
over  Community  Lake,  at  the  ba«e  of  Mount  Tom,  and  to  the  northwest  of  the  vil- 
lage.    The  cloud  coming  from  the  northwest  is  described  as  very  black  and  threaten- 
ing, while  the  other  was  of  less  importance.     Previous  to  the  tornado  the  wind  was 
from  the  southwest  and  gentle,  with  a  heavy  bank  of  dark  clouds  to  the  north,  accom- 
panied by  heavy  thunder  and  lightning.     It  was  expected  this  stonD  would  go  to  the 
north,  as  others  had  done ;  but  the  wind,  about  5.30  p.  m.,  shifted  to  the  west  and  in- 
^  creased  in  force,  then  followed  by  light  showers  of  rain  and  a  gale  of  wind  driving  a 
scud-cloud  at  a  very  rapid  rate  ;  but  the  gale  at  the  surface  lasted  a  very  short  time, 
after  which  it  rained  quite  hanl,  but  no  hail.    Where  the  clouds  came  in  contact  a 
whirl  was  observed,  antl  some  say  a  water-spout ;  others  dispute  this.    However,  there 
must  have  been  spray  lifted  from  the  lake,  doubtless  having  the  appearance  of  a  water- 
spout.   I  saw  no  evidence  of  fish,  or  any  great  quantity  of  water  taken  from  the  lake ; 
only  the  occiisional  appearance  of  houses  spattered  with  mud,  which,  when  examined, 
has  no  appearance  of  having  come  entirely  from  the  lake,  or  even  from  the  ground, 
although  fish  were  reported.     Of  the  many  factories  here  but  one  was  struck,  that 
being  the  spoon-shop  of  Mr.  George  Crasser,  which  was  badly  damaged,  apparently 
by  a  minor  tornado  or  gust  to  the  southwest  of  the  main  track.    This  seems  the  first 
building  touched;  its  roof  was  canned  over  a  bam  and  garden  and  landed  on  the  e<lgo 
of  the  lake.    The  bam  over  which  it  was  carried,  though  old  and  not  firm,  wafi  just 
slightly  moved  from  its  foundations.    A  ^-indmill  near  by  was  carried  away.    These 
eff«H't8  might  be  accounted  for  by  a  polar  current  coming  down  the  valley  over  the 
lake,  the  topography  of  which  was  favorable  for  its  wedging  itflelf  under  the  wanner 
opposing  current,  which,  at  this  juncture,  reached  forwanl  to  fill  the  higher  displaced 
fl])ace  ot  cold  current,  thus  taking  the  shop  roof  and  elevating  it  above  the  bam  and 
barely  touching  it.    Probably  the  formation  of  the  whirl  took  place  at  this  inrush  of 
air,  the  configuration  of  the  ground  playing  a  part,  in  the  direction  of  the  currents. 
But  it  was  not  till  the  meteor  had  aAcende<l  the  lake  bluff  and  passed  near  the  rail- 
road that  the  serious  work  of  destmction  commenced.     U]>on  the  bluff  incline  were 
tn'cs  thinly  scattered ;  some  thrown  down,  others  broken  off'.    The  trees  escaping  were 
mostly  small  oaks,  which  easily  bent  to  the  blast ;  others  that  would  not  yield  were, 
in  many  cases,  pulled  up  by  the  roots,  and  in  some  instances  dragged  many  feet  up- 
warfl  on  the  bank  and  plowing  it.     Here  seems  the  most  positive  evidence  of  the  lift- 
ing etfect  of  the  met<ior.     Very  few  instances  are  found  of  the  crossing  of  x>n>strated 
trees;  one  occurs  here  near  the  center  of  the  track.    After  leaving  tne  bank  a  bare 
tract  occurs,  upon  which  was  nothing  but  the  fiexile  grass  to  show  the  tornado  path  ; 
hence  an  absence  of  any  marks  here  occurs.    Com  near  the  railroad  track  only  showed 
a  forward  inclination.    Considerably  south  of  the  track,  toward  the  spoon  factory, 
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was  21  shell  of  a  house,  whose  frame  and  all  its  pacts  were  lifted  up  and  carried  ^1^!^ 
distance  by  a  southerly  indraught. 

At  the  de])ot  the  wind  was  sufficiently  strong  to  overturn  a  wagon ;  Michael  ToohrT'. 
house  was  utttTly  demolished,  Mrs.  Too  hey  being  carried  about  700  feet  to  the  fo.-:- 
ward  b(»youd  the  railroad  track ;  her  mutilated  remains  were  found  cut  by  telegrapli 
lines.  This  house  was  near  the  center  of  the  vortex,  the  debris  being  carried  forward 
and  promiscuously  distributed.  The  trees  shown  near  the  spot  were  bent  forwanl  ss 
illustrated,  and  the  bark  perforated  with  sand  and  gravel,  making  the  tree  l(>'>k 
scorched ;  the  limbs  were  chafed  and  broken,  and  the  stems  of  the  leaves  only  j^ 
maining;  but  this  occurred  on  the  upper  part  of  the  prostrated  trees  only.  Tbt 
Catholic  church  and  cemetery  were  a  little  south  of  the  vortex  center,  and  the  moun- 
ments  thrown  generally  northeast,  the  heaviest  weighing  about  1,875  pouiidu,  which, 
with  cap  and  statue,  would  weigh  at  least  a  ton.  These  monuments  were  not  broken, 
but  seemed  partially  lifted  from  their  pedestals  and  dropped  upon  their  sides;  at 
least  the  force  against  them  was  sufficient  to  throw  them  clear  without  chippin;; 
comers  or  otherwise  showing  contact  with  the  bases  upon  which  they  rested  ;  iu  orbt-r 
words,  they  seem  thrown  a  little  distance  by  a  tremendous  laterally-exerted  forrf. 
Head-stones  were  laid  flat  and  some  broken,  probably  by  flying  missiles ;  not  a  siut.'i<- 
timber  of  the  church  remained  standing ;  the  wind's  force  was  exerted  from  the  south- 
westerly, and  moved  the  foundation,  timbers,  and  floor  forward,  the  whole  having  tb- 
appearance  of  a  heap  of  rubbish.  A  boy  walking  upon  the  railroad  track  was  carrit- 1 
400  feet,  dashed  against  a  house,  and  killed. 

Other  indraughis  to  the  right  of  the  track  occurred  at  Old  Colony  street  and  n]t^ 
the  plain,  the  latter  reaching  a  long  distance,  and  moving  a  newly-built  house  from 
its  foundations.  This  is  undoubtedly  the  same  current  that  overthrew  the  wagon  at 
the  depot.  The  indraught  reaching  down  Old  Colouy  street  was  severe  enough  to 
take  large  elm  trees  and  wrench  them  off  at  some  distance  from  the  ground.  Alon^ 
this  street,  where  the  roots  of  trees  were  strong  and  well  planted,  the  limbs  only  wiTf 
affected,  the  appearance  being  that  the  force  was  exerted  some  feet  above  the  surfatf. 
The  Lewis  House,  just  south  of  the  track,  was  moved  from  its  foundation,  api>aivnTly 
bent,  and  dragged  by  a  force  exerted  at  the  top  of  the  building.  "  Wallace^s  Row  " 
was  so  thoroughly  destroyed  that  only  thickly-spread  rftffrri*  showed  the  i>lace  wheiv 
the  houses  once  stood.  These  houses  could  not  have  much  escaped  the  center,  as  the 
houses  became  heaps  and  were  thrown  northeasterly. 

Ujion  the  comer  of  Old  Colony  and  High  streets  was  dropped  debris  that  was  carric*! 
from  the  three  houses  to  the  west,  and  some  in  this  pile  was  recognized  an  part  vi 
Michael  Toohey\s  house,  which  I  believe  correct,  as  Mrs.  Toohey  was  carried  near  fhi>< 
point.  The  trees  I  have  shown  north  of  the  track  as  prostrated  cannot  bo  considervit 
as  strong  or  hard  to  throw  down,  as  they  were  fruit  trees  in  mellow  earth,  and  thrir 
roots  not  deep  enough  to  withstand  much  force.  Tracy's  house  was  not  daiuag«*d  othrr 
than  having  part  of  its  roof  on  the  east  side  torn  off.  The  Sauudei*8  house  was  totally 
demolished,  moved  to  southerly  and  twisted,  d^brin  scattered  toward  High  street,  anil 
one  side  of  the  house  carried  107  feet.  The  houses  of  Ginly  and  Condon  were  baiily 
demolished ;  their  debris  carried  northeasterly  ;  the  Ginly  house  moved  about  10  tVi't 
and  twisted  to  the  left ;  battered  by  mud  and  missiles  on  south  and  east  side.  Th*' 
east  side  of  the  Condon  house  burst  outward  and  moved  to  the  northeast.  Fowls  wt-r.' 
observed  here  half  plucked,  as  also  near  the  cemetery.  The  house  of  Mr.  Siniuioiis  ii^ 
probably  the  most  curious  of  all ;  it  moved  from  its  foundation  to  the  iiorthea.st,  thru 
seems  to  have  bui*st  outward,  its  walls  lying  flat  upon  the  ground,  as  if  having  be*n 
turned  upon  hinges  at  their  lower  edge;  the  roof  and  otheir  debris  from  within  was 
carried  northeasterly  only  a  short  distance ;  partiticms  within  the  building  were  t wist***!, 
but  remained  standing.  Near  by  stood  a  bam  that  a  man  saw  carried,  as  he  de»criK-N 
** bodily  away."  No  parts  have  since  been  recognized.  The  tree  shown  in  Exhibit 
B,  near  this,  was  small,  and  probably  is  useful  to  show  the  directive  force  of  the  wind. 
Near  the  bam  a  hog-pen  was  left  untouched.  Upon  the  opposite  side  of  the  street  :i 
house  was  t wistt^d,  and  its  north  and  east  sides  thrown  outward,  with  roof  and  delni^ 
laid  across  High  street  to  the  northward.  Ouly  a  few  fences  and  small  bushes  oxi>t 
in  the  hill  ascent,  till  the  orchard  is  reached,  near  Main  street,  close  to  the  ix»ar  of 
houses  fronting  on  that  street.  The  orchard  was  mostly  swept  down,  but  the  direction 
of  the  trees  was  generally  forwanl,  the  variation  in  their  direction  not  suflieiently  «li?^- 
tinct  to  allow  examination  to  the  soft  earth  in  which  they  were  ]>lauted  anil  thi* 
sliApe  of  top  or  roots ;  the  fact  that  some  trees  remained  unhurt,  shows  that  the  tor- 
nado abated  its  violence  somewhat.  No  vortex  center  can  be  distinctly  trace<l  u|K>n 
the  brow  of  tlie  hill,  as  shown  on  Exhibit  B ;  the  swath  of  tornado  eflect  upon  Main 
street  is  shown  quite  wide,  with  intervals  where  little  damage  was  done.  At  the  Kiiv 
place  the  chimneys  were  not  even  topplc/d  over,  whereas  most  disastr«>us  results  occur 
on  either  side ;  in  the  common  phrase,  it  seems  to  have  divided  into  two  parts. 

At  the  comer  of  High  and  Main  streets,  at  the  residence  of  Samuel  Peck,  no  datnajZ^' 
was  done  to  his  house  excei)t  the  loss  of  his  chimneys,  but  his  bam  roof  w;ia  lai«l  in 
the  street,  and  Mr.  Peck  says  he  saw  the  whirlwind  strike  his  barn,  which  seemed  to 
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Bend  the  whirlwind  np,  and  to  each  side  of  the  house,  breaking  on  the  north  and  south 
sides  only,  but  again  uniting  east  of  the  house,  and  there  twisting  trees  and  throwing 
down  the  fence.  Immediately  opposite  on  High  street,  Mr.  Yasseur's  house  was  terri- 
bly wrecked,  the  balcony  blown  away,  the  house  lifted,  and  the  parlor-floor  arched 
upward.  The  wind  broke  in  at  the  west  window  and  carried  some  partitions ;  a  plank 
was  dashed  through  the  side  of  the  house ;  the  house  was  moved  as  it  were  on  a  pivot 
at  the  southwest  comer  about  six  feet  to  the  southeast.  Upon  the  three  chimneys  of 
the  house  were  flagstone  slabs ;  one  of  each  was  carried  in  the  three  directions,  west, 
east,  and  south.  The  appearances  at  this  house  show  decided  evidence  of  the  exist- 
ence of  a  whirl,  and  also  that  the  force  must  have  been  exerted  at  a  few  feet  distance 
from  the  ground,  as  a  chicken-coop  about  8  feet  high  was  not  in  the  least  ii^nred.  The 
bam  owned  by  this  gentleman  was  carried  about  80  feet  and  then  i^nced  to  frag- 
ments, the  south  side  of  which  was  carried  probably  100  feet  farther,  and  the  roof 
landed  on  the  opposite  side  of  the  street  near  Mr.  Hough's  house.  In  the  rear  of  Mr. 
Vasseur's  house,  a  tree  was  uprooted  and  carried  north,  while  trees  in  the  street  were 
thrown  southerly.  I  was  told  that  fish  were  found  in  the  back  yards  of  the  Vasseur 
and  Munson  houses  and  that  they  were  covered  with  mud.  I  failed  to  interview  the 
party  seeing  this  and  verify  by  his  own  words  the  truth  of  the  statement. 

Mr.  Munson's  house  probably  suffered  more  than  any  other  on  this  street.  This  gen- 
tleman says  that  upon  goins  to  his  back  door  he  saw  Mr.  HalPs  bam  flying  toward 
bim  from  the  southwest,  followed  by  Mr.  Yasseur's  bam  from  the  north.  Tne  house 
seemed  pushed  over  apparently  by  a  force  at  the  top,  leaving  the  upper  story  most 
whole,  while  the  timbers  of  the  lower  part  were  brolcen  and  terribly  shattered  j  the 
bouse  was  moved  diagonally  across  the  foundation  and  probably  lifted,  and  then  set 
down  with  a  crash,  parting  the  second  story  and  landing  it  on  the  sidewalk.  On  the 
west  side  of  Main  street  the  house  of  Mr.  Hall  was  shattered,  yet  the  house  of  Mr.  An- 
drews, very  near,  escaped  with  the  loss  of  the  west  windows. 

The  school-house,  a  large  brick  building  some  distance  outside  of  the  center  of  the 
track,  was  very  badly  damaged,  the  upper  portions  swept  away  and  distributed  to- 
the  northeast ;  while  the  upper  portions  suflered  so  much,  the  lower  stor^  was  but 
little  damaged,  the  windows  even  on  the  west  side  but  little  broken;  the  mdraught 
from  the  southwest  that  carried  away  the  debris  seems  to  have  exerted  its  force  at 
some  height  as  here  shown. 

Upon  tiie  east  side  of  Main  street  considerable  loss  was  sustained  by  unroofing^ 
bouses  and  the  twisting  of  trees,  but  the  great  violence  seems  to  have  suspended  ac- 
tion till  the  descent  of  the  hill  to  Elm  sti^et ;  on  this  street,  which  is  on  the  eastern 
declivity  of  the  hill,  large  elm  trees  were  stripped  or  torn  up.  One  elm  tree  was 
broken  off  above  the  groimd  about  9  or  10  feet,  measuring  9  feet  in  circumferance : 
the  trees  between  Christian  and  Academy  streets  generally  lie  from  north  25  to  40 
degrees  east.  A  very  large  tree  here  prostrated  measures  10  feet  in  circumference  at  4 
feet  from  the  ground ;  breadth  of  roots  20  feet,  with  earth  on  roots  to  same  widtli.  I 
regard  this  elm  tree  phenomena  as  a  most  distinguishing  feature  of  the  southerly  in- 
draughts. The  center  of  tornado  track  in  its  passage  over  Elm  street  was  most  vio- 
lent and  seems  to  have  been  near  the  ''Sargent"  house ;  this  house,  and  those  on  the 
north  and  on  the  opposite  side  of  the  street,  were  shattered  in  the  most  remarkable 
manner,  and  scattered  in  the  utmost  confusion;  the  parts  of  the  houses  mixed  together 
in  such  a  manner  that  it  was  impossible  to  distinguish  the  parts  of  one  house  from  the 
other.  This  phenomena  would  certainly  establish  the  fact  of  a  whirl  existing  here, 
and  so  confusing  the  objects  in  its  way.  Besides  the  features  of  the  locality  spoken  of 
in  the  **  Jonm^  abstract,^'  of  August  10,  but  little  can  be  added,  except  the  Joel 
house,  which  is  there  described  as  battered  with  mud  and  bombarded  with  missiles ; 
within  the  house  the  dust  permeated  everywhere  and  blinded  the  inmates ;  the  dishes 
were  so  covered  that  not  a  spot  free  from  dust  could  be  found. 

These  notes  cover  the  portion  of  the  tornado  track  shown  on  Exhibit  B.    Further 
than  this  my  time  would  not  allow  me  to  more  than  hastily  pass  over,  but  I  observed 
that  the  tracK  does  not  continue  in  a  direct  line  after  leaving  Elm  street,  but  shifts  to 
the  north  and  continues  with  fully  the  violence  as  at  any  point  I  have  described. 
Respectfully  submitted. 

W.  A.  GLASSFORD, 
Sergeant  Signal  CorpSf  U,  S,  A, 
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Paper  44. 

REPORT  OF  TORNADO  AT  WALLINGFORD,  CONN.,  AUGUST  9,  1878,  BY  I.  A. 

REED,  SERGEANT  SIGNAL  CORPS,  U.  S.  A. 

From  all  the  data  that  I  could  obtain  from  eye-witnesses  of  the  tornado,  in.  it,  and 
near  it,  and  on  both  sides  of  it^  I  conclude  as  follows:  That  a  cumulus-stratus  cloudy 
extending  around  the  horizon  irom  northeast  to  north,  with  apparently  slender  peaks 
extending  above  the  cloud  and  stretching  from  one  end  of  it  to  the  other,  the  highest 
peak  appearing  to  be  10  to  15  degrees,  the  others  averaging  8  to  10  degrees  in  height, 
was  first  observed  to  begin  forming  during  the  p.  m.  northeast  of  the  village  of  Wall- 
in  jrford,  apparently  near  Meriden.  Near  the  eastern  extremity  of  this  cloud  a  ray  of 
ligiit  appeared  that  brought  into  view,  by  this  peak,  a  small  detached  cloud.  As  the 
cumulus-stratus  appeared  to  move  the  small  one  would  move  also,  but  at  its  assumed 
distance.  When  the  dark  cloud,  as  it  had  now  become,  reached  west  }>eak  of  Mount 
Lamentation,  about  4^  miles  north  of  the  village  of  Walliugford,  the  ray  of  light  dis- 
appeared and  the  cloud  itself  appeared  to  suddenly  turn  oottom  side  up  and  grow 
black  and  blacker  in  color.  Electricity  of  the  most  terrific  a^d  intense  kind  began  to 
fill  the  air.  No  zigzag  flashes  of  lightning  were  seen  as  in  ordinary  thunder-storms, 
but  straight  rods  of  fire  came  down  from  the  sides  of  the  cloud  to  the  earth.  Peal  aft^^r 
peal  of  distant  heavy  thunder,  in  quick  succession,  was  now  distinctly  heard.  About  5.45 
p.  m.,  from  the  several  manufactories,  the  employes  began  to  goto  their  respective  homes. 
The  dark  cloud  was  now  getting  closer  to  the  village  and  nung  low,  heavy,  and  com- 
pact, confining  it'Self  to  the  widtn  of  the  river.  About  6  p.  m.  it  reached  the  basin  or 
pond  of  water,  and  was  met  by  another  dark  cloud  that  had  suddenly  and  unexpectedly 
come  in  sight  from  the  southwest,  and  that  had  not  been  observed  until  a  short  time 
before  its  junction  with  the  dark  cloud  from  the  north.  The  meeting  of  the  two  clouds 
occurred  about  one-eighth  of  a  mile  above  the  spoon  manufactory  buildings  of  Wall- 
ingford  Conununity  and  over  the  pond  or  basin  of  water.  About  the  time  the  south- 
west cloud  reached  the  spoon  manufactory  buildings  a  white  scud  appeared  in  front  of 
it  that  appeared  to  move  from  right  to  left  and  around  the  cloud.  At  the  moment  or 
about  the  time  the  two  clouds  joined  with  each  other  the  water  of  the  basin  or  pond  be- 
came very  agitated  and  disturbed  and  a  volume  of  water,  about  as  much  as  a  barrel  would 
contain,  arose  in  a  cylindrical  shape  and  suddenly  connected  itself  with  an  inverted 
cone-shaped  cloud  that  now  hung  down  from  andtliat  was  attached  to  the  dark  cloud. 
The  violent,  rapidly-revolving,  whirling  motion  of  the  inverted  cone-shape  portion  of 
the  cloud  very  soon  caused  it  to  assume  a  funnel  shape,  that,  as  the  dark  cloud  went  for- 
ward in  a  northeast  direction,  went  spinning  aroimd  and  around  like  a  top  would  da 
The  cloud  possessed  a  most  intense  black  appearance.  Several  small  dark  gra^  col- 
ored clouds  were  observed  revolving  around  the  sides  of  the  funnel-shape  portion  of 
the  dark  cloud,  the  point  of  the  funnel  appearing  to  be  below  them.  »ome  persons 
thought  that  they  observed  curls  of  whitisn  steam  issue  from  the  cloud  as  is  sometimes 
seen  to  issue  from  the  stack  of  a  locomotive  engine ;  that  streams  of  muddish  water 
would  at  times  appear  to  spurt  out  from  the  funnel-shaped  cloud.  An  observer  on  the 
front  and  south  side  of  the  track  of  the  tornado  said  to  me  that  as  the  dark  cloud  moved 
across  the  plains  from  west  to  east  it  appeared  as  if  it  possessed  on  its  top  three  layers 
of  scud  cloud  that  appeared  to  extend  about  a  quarter  of  a  mile  from  a  soathwest 
direction  to  an  easterly  one,  and  that  these  layers  of  this  scud  cloud  appeared  to  pos- 
sess numerous  small  rounded  clouds  that  were  apparently  struggling  and  twisting  and 
tussling  with  each  other. 

The  first  damage  done  by  the  tornado  was  at  the  eastern  edge  of  the  {K)nd  or  basin 
of  water,  and  was  the  complete  destruction  of  Grasser's  building,  a  small  shop  one 
and  a  half  story.  22  feet  front,  25  feet  long,  and  28  feet  high— spoon  manufactory — ^loss 
about  $600  to  $800.  A  small  barn  belongmg  to  Mr.  Palmer  Foster  was  moved  by  the 
wind  northeast  about  4  feet  from  its  foundation ;  a  few  apple  trees  uprooted  in  Mr. 
Foster's  yard.  Mr.  Foster  had  just  returned  home,  and  was  at  his  bam  unhitching 
his  horse  from  a  light  lumber  wagon,  when,  by  the  force  of  the  wind,  the  man,  horee, 
and  wagon  were  thrown  down  the  bank  of  the  pond  30  feet.  The  apple  trees  that  were 
uprooted  in  Mr.  F.'s  yard  were  lying  towards  the  northeast.  About  an  eighth  of  a 
mile  above  the  junction  of  the  two  clouds,  the  direction  of  the  dark  cloud  is  almost 
due  east.  Why  it  is  that  the  direction  of  the  path  of  the  destroyer  was  changed  from 
NE.  to  E.  I  cannot  say,  unless  it  was  that  the  circular  motion  of  the  northern  side  of 
the  dark  cloud  was  sreater  than  it  was  on  the  southern  side.  Soon  after  the  change 
of  direction  the  patn  of  the  destroyer  is  plainly  visible,  striking  first  the  house  of 
Mr.  Mooney,  where  so  many  persons  lost  their  lives ;  then  a  short  distance  as  you  go 
east,  on  the  north  side,  are  a  few  houses  that  were  destroyed  and  where  several  persons 
were  killed;  and  on  the  south  side  the  Catholic  church,  a  one  and  ahalf  story  building  75 
feet  front  by  100  feet  in  length,  was  destroyed,  completely  demolished,  and  the  monu- 
ments and  marble  slabs  in  9ie  cemetery  broken  off  and  flattened  to  the  ground.  A 
short  distance  east  of  the  Catholic  church  stood  a  row  of  nine  houses  connected  and 
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discoiinectod,  known  as  Wallace'H  row.  Here  it  was  in  the  narrow  limits  of  35  acres 
that  so  many  persons  lost  their  liyes,  and  so  many  others  were  wounded,  and  twelve 
houses  completely  destroyed. 

Passing  on  east  from  this  sad  spectacle  of  min  and  desolation,  we  come  to  the  np-rooted 
apple  trees  of  the  once  fine  orchard  in  the  immediate  rear  of  Mr.  Hermann  Vassenr's 
and  John  Munson's.  The  apple  trees,  as  well  as  all  other  trees,  are  lying  in  an  easterly 
direction.  After  passing  tmronsh  the  orchard  rounds  to  the  residence  of  Mr.  Hermann 
Vasseur,  the  spot  is  reached  wnere  once  stood  the  two  and  a  half  story  residence  of 
Mr.  John  Munson,  on  Main  street.  Here,  in  the  space  of  250  feet  wide  by  135  feet  deep, 
there  seems  to  have  been  at  least  two  small  whirlwinds,  each  of  about  50  feet  in  diam- 
eter. East  of  Main  street,  750  feet,  the  tornado's  fury  appears  to  be  somewhat  withheld ; 
the  trees  that  are  uprooted  are  lying  in  an  easterly  direction.  On  the  west  side  of  Elm 
street  a  few  houses  are  destroyed ;  evidence  of  more  whirlwinds  appear  here.  Easterly 
of  Elm  street  the  tornado  seems  to  have  spread  out ;  on  leaving  the  ground  passed  off 
east  a  few  degrees  to  the  south.  The  trees  on  the  northern  side  of  the  track  of  the 
tornado  are  lying  to  the  south ;  on  the  southern  side  they  are  lying  to  the  north.  On 
Elm  street  large  elm  trees  4  and  5  feet  in  diameter  are  uprooted  and  are  lying  to  the 
north. 

It  was  very  difficult  for  me  to  obtain  approximatingly  correct  dimensions  of  the  dark 
cloud  that  marked  the  track  of  the  tornado ;  but,  from  the  information  I  could  set,  I 
place  the  dimensions  of  the  cloud  at  75  to  100  yards  wide  and  from  500  to  800  feet  ni^h. 
Elbridge  Doolittle  says  that  it  moved  so  rapidly  that  it  was  almost  impossible  for  him 
to  tell  the  dimensions  of  the  cloud.  It  passed  through  the  air  over  the  village  with  a 
rolling  motion  and  with  such  a  rumbling,  roaring  noise  that  it  was  startling  to  witness 
such  a  sight. 

Mrs.  mlliam  M.  Foster  stated  to  me  that  as  the  dark  cloud  passed  over  her  resi- 
dence it  seemed  to  envelope  them  in  a  mist  or  fog  j  spattering  sand  against  the  blinds ; 
she  could  not  stato  its  dimensions.  Thinks  that  it  was  about  three  minutes  in  pass- 
ing. When  the  roaring  noise  ceased,  the  rain  set  in.  The  house  in  which  she  resides 
is  situated  immediately  upon  the  pond.  Mrs.  Samuel  D.  Bidwell,  who  lives  in  the 
adjoining  house  to  Mrs.  William  M.  Foster,  said  to  me  ''that  she  was  in  the  kitchen 
with  her  two  grand-children,  respectively  two  and  four  years  of  age,  ready  for  and 
waiting  tea  for  Mr.  Foster,  her  son-in-law,  when,  about  6  p.  m.,  the  tornado-cloud 
struck  their  house,  and  simultaneously  came  rain  and  sand  against  the  blinds.  It  did 
not  occur  to  her  that  the  house  would  fSeJl.  The  damage  the  nouse  sustained  was  the 
loss  of  a  few  tops  off  of  the  chimneys.  In  the  yard  one  or  two  apple-trees  were  blown 
down.  Did  not  see  any  hail.  She  could  not  say  what  were  tne  dimensions  of  the 
dark  cloud:  it  seemed  to  be  close  down  to,  the  ground;  it  was  misty  or  foggy;  did  not 
last  beyoutt  two  or  three  minutes." 

Dr.  HarrisonL  whose  house  is  about  175  or  200  yards  on  the  south 'side  of  the  center 
of  the  track  or  the  tornado,  on  Main  street,  said  to  me  that  he  was  about  taking  tea 
with  his  family  when  he  heard  a  great  noise,  as  the  rumbling  of  a  wagon  over  cobble- 
stones— crashing,  crushing,  roaring  noise,  as  the  waters  of  the  Niagara  going  over  the 
falls.  It  was  very  dark ;  olack  as  night.  He  looked  out  and  saw  the  maple-tree  tops 
breaking  off  and  falling.  Could  not  state  the  dimensions  of  the  dark  cloud;  did  not 
have  a  good  view  of  it.  Saw  no  hall.  After  the  dark  cloud  left  the  river  and  entered 
the  plains  I  am  inclined  to  believe,  from  evidences  of  the  width  of  spots  of  destruction 
along  the  track  of  the  tornado,  that  the  cloud  contracted  and  widened  alternately,  as 
in  the  vicinity  of  the  Catholic  church  the  area  of  destruction  is  greater  than  fartner 
up  the  hill.  Mr.  Yassner's  and  Mr.  Munson's,  on  Main  street,  the  path  of  destruction 
is  narrower  than  it  is  at  Elm  street,  where  the  tornado  left  the  earth.  The  length  of 
the  path  of  destruction  is  about  1^  to  li  miles :  its  width  varies  from  425  to  450  yards ; 
the  center  of  the  track  of  the  tornado  from  75  to  90  yards.  On  each  side  of  the  track 
of  the  tornado,  from  150  to  175  yards  from  the  center  to  the  edge  on  each  side,  houses 
were  blown  down,  trees  uprooted,  and  chimney -tops  blown  off.  The  general  direction 
of  the  tornado  was  from  west  to  east,  nearly  a  due  course ;  from  the  time  it  appeared 
on  the  plains,  in  rear  almost  of  the  Catholic  church,  from  where  the  two  clouds  Joined 
over  the  pond  to  where  it  entered  on  the  plains,  its  course  was  from  southwest  to 
northeast.  After  leaving  its  eastern  boundary  Hue  on  the  east  side  of  Elm  street,  its 
course  was  east  a  few  degrees  south,  on  through  Durham,  on  through  to  the  coast  of 
the  Atlantic  Ocean. 

In  a  few  instances  only  in  the  path  of  destruction  where  the  greatest  force  of  wind 
was  displayed  were  the  houses  moved  and  left  standing  in  a  good  condition  or  slightly 
damaged.  I  name  Mr.  Wm.  M.  Foster's  bam,  a  small  one  and  one-half  story  house,  18 
feet  front  on  the  lake,  16  feet  high,  and  20  feet  in  length,  and  weighs  about  9,000 
pounds.  Mr.  H.  Yassner's  house,  two  and  one-half  stories  high,  35  feet  high,  30  feet 
wide,  and  38  feet  front  on  Main  street;  weighs  about  50,000  pounds.  It  is  a  well- 
built  house,  heavy  hewn  timbers,  substantially  erected,  moved  3  feet  from  its  founda- 
tion on  three  sides.  Other  houses  that  were  moved,  and  not  completely  destroyed, 
were  Mr.  McGinty's,  about  32  feet  high,  25  feet  wide,  and  35  feet  long,  weighs  about 
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30,000  pounds;  Mr.  L.  Gntte's,  about 20  feet  wide,  25  feet  bigh,  and 23  feet  in  lengri 
weight  about  20,000  pounds,  were  moYed  respectively  10  and  24  feet.  From  thc^  [ 
had  to  measure  the  square  yaids  of  surface  presented  to  the  mind,  estimatiiig  the  weigb 
of  the  houses.  The  instances  eiyen  were  in  the  direct  center  of  the  track  of  the  tomaxI.> 
and  in  the  edges  of  the  whins,  and  may  be  an  overestimate  of  the  wind's  velociTx : 
yet  from  what  I  observed  I  must  believe  that  the  wind's  force  at  certain  plaees,  xil 
Grasser's  building,  on  the  pond,  at  the  Catholic  church ;  Wallace's  row.  McGinry'" 
and  Gutters,  and  at  Mr.  Munson's  and  Mr.  Vassner's  must  have  been  150  miles  perhonr. 
Pieces  of  timber  ftnd  soantlinff  were  imbedded  in  apple  trees  so  £eu*,  fully  6  or  7  inehr 
deep,  that  in  my  efforts  to  puU  them  out  they  were  broken  off.  A  sharp-pointed  piece  c: 
scantling  8  feet  long,  from  H  to  4  inches  wide,  ^  inch  thick,  I  pulled  out  of  the  groanl 
at  the  foot  of  Mr.  Munson's  hill,  in  rear  of  his  orchard,  where  it  was  bedded  quite  2^  iVi : 
deep  in  the  earth. 

Taking  the  statements  of  those  who  observed  the  dark  cloud  from  the  time  the  ivf- 
clouds  met  and  joined  over  the  pond,  and  who  watched  its  passage,  and  the  length  c<f 
time  that  it  occupied  in  passage  over  the  village,  the  dimensions  above  ^ven  are  bat 
very  far  out  of  the  wa^.  The  length  of  the  track  of  the  tornado  at  1^  miles ;  t^  mii- 
utes  in  passing  that  distance ;  30  miles  per  hour  would  be  the  progressive  Telocitr  ei 
the  tornado.  Statements  made  to  me  by  Mr.  Yassner,  and  corroborated  by  otbe: 
witnesses,  and  the  fact  that  trees  were  twisted  at  their  tops  force  me  to  assaine  thj? 
in  the  aarea  of  the  storm-center^ winds  they  were  of  a  circular  motion  and  with  extn-Ui^ 
radius  of  90  yards,- that  the  duration  of  these  winds  at  any  named  point  was  £rom  7  u 
8  seconds. 

The  direction  of  the  whirl  was  very  evidently  from  left  to  right  by  wmy  of  ih^ 
south,  and  firom  right  to  left  bv  way  of  the  north,  conforming  to  the  ffeneral  lav  t/i 
st<mns  in  the  northern  hemisphere.  On  the  southern  side  of  the  whirls  things  vrit 
eastward,  on  the  northern  side  they  went  westward.  It  was  asserted  that  Mr.  M^ 
Gin^s  house  was  struck  by  lightning  and  the  fire  put  out  by  the  rain  which  fell  in  t<ir- 
rents  for  a  short  while ;  houses  were  also  spattered  &om  top  to  bottom  with  a  yellowi^K- 
looking  sand.  I  do  not  doubt  that  the  air  was  filled  with  electricity  before  and  durisz 
the  tornado's  passage  over  the  village,  and  that  more  or  less  electricity  exists  in  alniibi 
every  tornado,  and  did  in  this  one,  as  the  electric  occurrences  at  the  Western  Unio^ 
Telegraph  ofiBce  showed. 

A  statement  made  to  me  by  a  young  man  who  was  on  the  railroad  track,  south  soc^ 
distance  from  the  path  of  the  tornado  at  the  time  of  the  passage,  was  that  the  rail<*''t 
the  railroad  track  seemed  to  draw  the  lightning  to  such  an  extent  that  flashes  of  lut 
could  be  plainly  seen.  The  steel  rails,  I  have  no  doubt,  aided  the  intensity  in  appetr- 
anceof  tne  electricity,  but  I  did  not  di^over  any  satisfactory  proof  to  lead  ttievi> 
believe  that  Mr.  McGinty's  house  was  struck.  Had  it  been  I  would  have  seen  sosic 
signs  of  it. 

An  iron  row-boat,  said  to  weigh  about  80  or  85  pounds,  was  lifted  from  the  water  f>i 
the  pond  and  carried  by  the  force  of  the  wind  225  feet.  One  of  the  rowlocks  i^tf 
picked  up  near  the  small  spoon-manufactory  buildings  of  Mr.  Grasser,  on  the  8id«>  d 
the  lake,  a  different  direction  from  the  boat.  A  garment,  with  a  letter  to  Mrs.  Jub: 
Munson  in  it,  was  found-  3  miles  from  the  scene  of  the  tornado.  A  chestnut  hlind  fric^ 
the  school-house  was  said  to  have  been  found  8  miles  from  that  building.  Tnim^^ 
living  3  and  4  mUes  and  nearer  to  the  village,  not  knowing  t^at  any  calamity  b&i 
befaUen  the  village  and  its  inhabitants,  finding  window-blinds,  trunk-tops,  andothti 
fragments,  came  to  the  village  to  ascertain  what  had  occurred.  A  receipt  for  nionrv 
paid  out  by  Mr.  P.  Clyne  was  found  in  Peacedale,  R.  I.,  (>5  miles  distant  from  Wi'- 
lingford ;  attached  to  this  report  will  be  found  the  necessary  proof  that  the  piecr  <A 
paper  was  wafbed  to  the  Narragansett  shore.  It  is  not  improbable,  from  these  ocent- 
rences,  that  fragments  and  objects  were  carried  great  distances,  notwithstanding  aevs^- 
tions  that  they  could  not  have  been,  as  the  rain  fell  in  torrents.  The  area  of  he«vT 
rain-fall  was  a  narrow,  and  limited  one  compared  with  the  general  amount  of  rain-fi^' 
during  the  passage  of  the  tornado,  and  it  is  as  likely  that  the  heavy  rain-fall  oocum*<i 
after  as  it  is  that  it  occurred  during  the  passage  of  the  tornado.  Tne  statement  of  1^ 
Harrison,  and  the  amount  of  rain-fi^  as  snown  by  the  gauge,  and  that  objects  froro  ibr 
scene  of  the  tornado  were  picked  up  great  distances  away,  is  ample  testimony  that  w ' 
very  much  rain  fell  during  the  passage  of  the  tornado. 

Mr.  Herman  Vassner's  house  and  bam,  and  other  instances  wherever  the  whirls  iot»^ 
place,  fomish  strong  evidence  of  the  existence  of  powerful  upper  eurrents.  Mr. 
Yassner  says  that  his  bam,  16  feet  front,  25  feet  long,  and  20  feet  high,  stood  we«t  •  f 
his  residence.  Jt  was  carried  100  feet  due  south,  the  roof  of  the  bam  carried  abont  '•' 
feet  east  of  it.  A  large  apple  tree,  that  will  weigh  nearly  1,500  pounds,  was  cani^^i 
20  feet  due  north.  Two  chinmeys,  one  on  the  main  house  and  the  other  on  the  lu  p^'f 
of  the  house,  had  each  a  blue  flagstone,  3  by  2  foet,  2  inches  thick ;  one  was  carried  e»-' 
and  the  other  carried  west.  Mr.  Yassner  was  with  his  family  in  the  house.  Ho  "^a  '^ 
he  felt  the  house  reel  back  and  forw(u:d,  as  a  drunken  man  would.  It  seemed  to  svin: 
around  on  a  pivot;  that  he  could  see  very  plainly  objects  caught  up  and  wafted  a^r^' 
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rending  in  the  air  iu  their  flighty  at  the  same  time  having  a  whi  ling  motion.  Mr.  * 
»hu  Miinson's  house  was  completely  demolished.  It  presented  to  the  wind  ahout  the 
nie  surface  as  did  Mr.  Vassner's  house.  It  was  not  so  substantially  built  as  Mr.  Yass- 
er's house,  which  was  well  coustructed  and  admirably  put  together.  Timbers  ijrom 
r.  y assner's  bam  were  found  in  Mr.  Munson's  yard ;  fragments  from  Mr.  Munson's 
iiil  were  found  in  Mr.  Vassner's  yard. 

I  aui  not  fully  satisfied  that  downward  cnrrents  existed  because  I  observed  tim- 
ers and  pieces  of  boards  and  scantling  driven  into  the  ground.  There  is  every  chance 
lat  the  velocity  such  objects  would  attain  in  their  descent  to  the  ground  from  a  con- 
derable  height  and  induonced  by  horizontal  currents  would  cause  them  to  penetrate 
le  ground  to  various  depths.  The  fact  that  tops  of  elm  and  oak  trees  are  broken  off 
y  the*  wind  before  it  had  reached  the  plains  furnishes  me  with  more  conclusive  proof 
lat  they  did  exist.  If  they  did  not  wny  should  these  tree-tops  along  the  bank  of  the 
luiuuippiac  River  be  broken  off  as  much  as  an  eighth  of  a  mile  above  the  entrance  of 
le  tornado  on  to  the  plains  f  And.  if  not,  why  was  it  that  the  leaves  of  tbe  trees 
lat  were  left  standing  iu  the  track  and  edges  of  the  track  of  the  tornado  after  its 
aHsagt)  have  the  appearance  of  being  singed  off  at  respective  lower  depths  as  flames 
f  tire  do  in  spreading  from  high  to  lower  houses  during  a  lar^e  conflagration f  Pieces  of 
mantling  were  planted  in  the  earth  at  different  angles;  bncks  from  the  school-house 
)  the  opposite  side  of  the  street  from  it,  and  the  carriage  of  a  sill  16  feet  long,  6  by  6 
ichi's  in  length  and  breadth  through  the  south  side  and  middle  portion  to  one  of  the 
ortheast  rooms  of  Mr.  Gutte's  house  are  facts  enough  to  confirm  the  belief  that  down- 
t'unl  and  horizontal  currents  did  exist. 

1  called  on  Dr.  Harrison,  who  had  all  the'instruments  necessary  to  give  uie  infor- 
^lutioii  relating  to  temperature  of  the  air,  humidity,  and  barometric  pressure,  had 
hey  been  observed.  He  expressed  his  regrets  at  not  having  observed  them  before, 
luring,  and  after  the  passage  of  t  he  tornado.  The  information  I  received  from  him  was 
he  amount  of  rain-fall,  .5b  of  an  inch.  The  pluviometer  used  was  (Jreene's,  of  the 
)unthsonian  Institute.  Mr.  Thomas  Pickford,  apothecary,  whose  store  is  in  Wallace's 
>lock,  near  the  comer  of  Center  and  Main  Htreets,  a  short  distance  Irom  Dr.  Harrison's 
t'sidence,  gave  me  the  temperature  of  the  air  as  follows :  5.30  to  6  p.  m.,  86°;  6  p.  in., 
L')^,  87^ ;  this  fall  and  rise  oecurred  during  the  passage  of  the  tornado.  lYom  7  to  9 
K  Hi.  f^^  ;  says  that  the  first  wind  felt  of  the  tornado  was  N\V.  and  N. ;  a  lull  occurred 
iheu,  long  enough  for  him  to  go  outside  and,  with  rapidity,  secure  two  window-shut- 
ers:  felt  a  deci(hul  change,  of  temperature  during  lull;  observed  clear  sky — this  about 
\  j>.  in.,  after  the  lull  of  wind;  the  wind  blow  violently  from  the  SW.  The  afternoon 
Nas  close  and  oppressive ;  experienced  great  difficulty  in  breathiug  during  almost  the 
►lit  ire  day.  After  the  passage  of  the  tornado  the  atmosphere,  during  the  remainder  of 
ho  evening,  uutil  9  p.  m.,  was  close  and  sultry ;  some  lightning.  After  9  p.  ra.  the  stars 
ipjM'ared,  sky  became  clear,  and  the  atmosphere  as  mild  as  if  nothing  had  occurred. 
;  Hscevtaiueii  that  there  was  no  intermission  of  the  light  rain  that  fell  during  the  pas- 
wage  of  the  toniad(»  from  the  time  it  began,  about  6  p.  m.,  uutil  6.15  p.  m.,  except  dur- 
iiu:  the  lull.  After  the  tornailo  had  passed  over  the  village,  for  fifteen  or  twenty  min- 
lus  there  was  a  very  qniet  stillness.  Afterwanl,  for  a  very  short  while,  a  very  li^ht 
aiii  oecurred.  On  the  north  side  of  the  track  of  the  tornado  I  couhl  got  no  information 
•elating  to  temperature  of  the  air,  humidity,  Jind  barometric  pressure.  I  did  not  ob- 
ierve  trees  with  different  layei-s.  In  some  ]>lace»  the  apple  as  well  as  other  trees  were 
yinj;-  a  little  more  north  or  a  little  more  so.ith  than  the  general  direction.     This  I  at- 

rilmted  to  some  roots  being  implanted  in  the  ground  more  firmly  and  better  than 
)thers.  The  mean  direction  of  the  trees  was  to  the  east ;  on  the  north  side  of  the 
•enter  of  the  track  the  trees  lay  toward  the  south ;  on  the  south  side  they  lay  to  the 
mrth.  Thirty  p^'rsous  lost  their  lives,  and  seventy  others  more  or  less  injured.  Fifty- 
ive  houses  and  bams  were  completely  and  partly  demolished ;  careful  estimates  of 
oHs  of  property  destroyed  by  the  tomaclo,  $250,000. 

No  other  tornado  was  coexistent  with  tliat  at  Wallingford. 

I.  A.  REED, 
Sergeant  Signal  CorpSj  U.  S,  A, 
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Paper  45. 

WAR  DEPARTMENT. 


^flfict  0fj  the  4\iitf  f  ioiml  O^frer, 


Washington y  D.  C,  January  i,  181i 


OIROTJXJ-A.R 


On  and  after  January  1,  1878,  an  additional  Cautionary  Storm  Sign^; 
will  be  displayed,  as  occasion  may  require,  at  all  active  Signal  and  DispLy 
statious  ol'  the  Signal  Service.  The  signal  will  be  displayed  at  and  on  lit 
regiilai*  place  and  staff*,  and  will  consist  of  a  white  flag  with  a  square  bk' 
centre,  shown  above  a  red  flay  with  a  square  black  centre  by  day,  or  a  if/ 
light  shown  ahwve  a  red  light  by  night.  This  signal  will  be  known  as  ri- 
"Cautionary  Off-shore  Signal,"  and  will  indicate,  when  shown, tb; 
while  the  storm  disturbance  is  considered,  at  the  oflBoe  of  the  Chief  Sign- 
Officer,  as  not  yet  passed  lor  the  port  or  place  at  which  the  signal  is  dl- 
played,  and  the  winds  may  yet  be  high,  and  there  may  be  danger,  the  wiu-i 
are  expected  to  blow  from  a  northern  or  western  direction,  or  "off-shon." 
at  or  near  the  port  or  place  where  the  signal  may  ho. 

The  display  ol'  this  signal  will  often  follow,  and  must  be  distinguistfti 
from,  the  display  ol'  the  usual  "Cautionary  Signal,"  i,  c,  a  square  redfl::: 
with  a  square  black  centre  by  day,  or  a  red  light  shown  at  night — whi" 
retains,  whenever  shown  alone,  its  usual  meaning.  The  display  of  eith ' 
signal  is  always  cautionary. 

The  "Cautionary  Signai.,"  /.  e.,  a  red  flag  with  black  square  int- 
centre  by  day,  or  a  red  light  by  night,  calls  lor  caution  in  view  of  '^ 
approaching  storm,  and  is  so  "  caution ary "  with  reference  towin*"^ 

BLOWING    from   ANY   DIRECTION. 

The  Cautionary  Off-Shore  Signal,  t.  c,  a  white  flag  with  bb^ 
square  in  the  centre,  shown  above  a  red  flag  with  black  square  in  the  cen- 
tre, by  day,  or  a  white  light  shown  above  a  red  light  by  night,  is  "wr- 
tionary''  with  reference  to  winds  expected  to  blow  from  a 
northern  or  western  direction,  or  off-vSHOre  at  or  near  THf 
place  at  which  it  may  be. 


POST  THIS  up  IN  A  CONSPICUOUS  PLACE 
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THE  CAUTIONARY  SIGNAL. 

Cautionary  against  Approaching  Storm,  and  ajjainst  Winds 

from  any  direction. 


I 


THE  CAUTIONARY  OFF-SHORE  SIGNAL 
Cautionary  against  Rough  Weather,  and  against  Winds  expected 

to  be  in  a  Nortliern  or  Western  direction,  or  ■■Off-Shore." 

The  order  "  T7p  Signala*'  retains  ita  present  meaning. 

The  order  "Hoist  Off-shore  Signal"  requires  that  the  *' Off-shore 
Sigual"  be  at  once  disphkyed,  tlie  "Cautionary  Signal"  being  either 
lowered,  and  the  two  flags  or  two  lights  of  the  "  Off-shore  Signal " 
boiated  in  its  place,  or  the  flag  or  light  of  the  "Cautionary  Signal" 
toay  be  left  displayed,  while  the  additional  proper  flag  or  light  needed 
to  complete  the  "Otf-ahore  Signal"  is  shown  above  it. 

"Signals  Down"  lowers  any  or  all  signals. 
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Papeh  46. 

UNITED  STATES 


OFFICIAL  DANGER  OR  DISTRESS  SIGNALS. 


War  Department, 
Office  of  Chief  Signal  Officer, 
Washington,  D.  C,  Jantmry  19,  1878. 

In  compliaDce  with  Acts  approved  June  21st,  18(50,  (Ilev.  Stat.,  See.  1,195. 
page  212,)  June  10th,  1872,  (Rev.  Stat.,  Sec.  222,  page  35,)  and  March  3rd. 
1873,  (Rev.  Stat.,  See.  223,  page  35,)  the  following  Partial  Code  of  Signals L* 
published  for  the  information  of  all  concerned,  and  will  be  recognized  by  al' 
sea-coast  Signal  Stations  of  the  Signal  Service.  By  official  co-operation  of  the 
Life-saving  Service  the  same  signals  (^ those  appearing  on  this  paper)  will  be 
recognized  at  all  Life-saving  Stations,  used  as  signal  stations,  in  time  oi 
**  danger  or  distress." 

It  is  recommended  that  every  ship-master  receiving  this  paper  at  once  past* 
this  Code  of  signals,  and  the  letter-press  relating  to  it,  in  his  signal  book. 

The  attention  of  ship-masters  and  crews,  or  Signal  Service  men  and  otbers 
signalling  from  the  land,  is  called  to  the  following : 

Copies  of  this  paper  are  at  every  Signal  Service  and  Life-saving  statioo  on 
the  coasts  of  the  United  States. 

The  alphabetic  letters  designating  the  flags  to  be  hoisted  as  signals,  and  tie 
flags  to  be  hoisted  for  signals  appearing  on  this  paper,  are  similar  to  tbo^ 
adopted  for  the  International  Commercial  Code  of  signals  for  the  use  of 
all  nations.  The  following  signals  are  to  be  found  in  the  International  Sign** 
Book  by  the  same  letters,  under  the  headings  *'  Danger  or  Distress,"  "Assi?!- 
ance,"  " Danger  or  Accident,"  "Danger  or  Caution,"  "Direction  for  Saving 
Crew,"  and  "  Wants,"  and  are  to  be  displayed  by  the  same  flags  as  tho* 
signals  already  published  for  the  same  purpose  in  the  Intc^rnational  Com- 
mercial Code. 
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To  open  oommunicatioii  bj  thia  Code,  show  the  ensign  with  the  following 

ifiTiAnt.  iin<lAr  it.  thnft-— 


pennant  under  it,  thus — 


This  signal  is  acknowledged  on  the  coasts  of  the  Onited  States  by  showing 
the  same  pennant  (as  given  above)  cUone, 

This  pennant  hoisted  alone  also  means,  when  sigualling,  *' signals  seen  and 
understood/'  and  is  to  be  shown  in  answer  to  every  signal  as  soon  as  such 
signal  has  been  seen  and  recognized. 

Communication  may  then  be  commenced,  and  any  message  following  in  this 
paper,  or  found  under  the  heading  "  Danger  or  DiB^ress  "  in  the  International 
Code  Signal-book,  may  be  exchanged,  strictly  following  the  Intebnational 
Commercial  Code  and  the  instructions  here  given  below. 

The  above  signal,  asking  to  open  communication,  should  be  shown  in  every 
case  of  distress  by  the  shore  station,  for  it  may  be  that  the  vessel  has  the 
Internatiokal  Cods,  but,  until  seeing  this  signal,  will  not  know  she 
can  use  it 

SECTION    1. 

SlOSAUB  ADOFTED  FROM  AND  TO  BE  FOUND  IN  InTBRNATIOKAL  CoUtEBOIAL 

C!oDE  Signal  Book. 
DAY   SIGNALS. 


hT 


B 


3 


Want  immediate  assistance. 


We  are  coming  to  your  assistance. 


3 


Do  not  attempt  to  land  in  your  own  boats. 


Damaged  rudder ;  cannot  steer. 
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H 


W 


Engine  or  machinery  disabled. 


Ton  are  standing  into  danger. 


Heavy  weather  coming ;  look  sharp. 


ri 


Bar  impassable. 


3 


Cast  off. 


] 


H 


Make  fast. 


Slack  away. 


L 

M 


The  berth  3'ou  arc  now  in  is  not  safe 


M 


Hold  on  until  hiirh  water. 
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M 

K 


Remain  by  the  ship. 


M 

L 


Qait  the  vessel  as  soon  as  ponsible. 


M 

N 


Do  not  quit  the  ship  until  the  tide  has  ebbed. 


M 
P 


Landing  is  impossible. 


M 


Look  out  for  a  line. 


M 


M 


^ 


Endeavor  to  send  a  line. 


Do  the  best  you  can  for  yourselves ;  no  assistance  can 
be  given. 


M 

T 


Lookout  will  be  kept  on  the  beach  all  night. 


M 
V 


Lights  or  fires  will  be  kept  at  the  best  place  for  coming 
on  shore. 


M 


W 


Keep  a  light  burning. 
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I  roust  abandon  the  vessel. 


I  am  on  fire. 


I  am  sinking. 


Want  assistance ;  mutiny. 


Want  immediate  medical  assistance. 


Want  boat  immediately. 


Want  a  steam  tug. 


Want  a  pilot;  can  one  be  obtained? 
(Answer,  "  Yes  "  or  "  No  ".) 


Enquires  Name  of  Signal  Station. 


Bepeat  your  signal,  or  place  it  in  a  more  conspicuoc 
position ;  it  is  not  understood. 
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Signal  not  anderstood,  although  the  flags  are 
distinguished. 


I  cannot  make  out  the  flags. 


(End  op  Section  1.) 


Introduction  to  Section  2. 

Additional  Signals  fob  the  Coasts  of  the  United  States  made  with 

THE  LeTTEBS  and  FlAGS  OF  THE  INTERNATIONAL  CoDE,  BUT  NOT  TO  BB 
FOUND  IN  THE  INTERNATIONAL  CODE  SlONAL  BoOK. 


The  following  additional  signals  do  not  appear  in  the  International  Code, 
but  are  added  signals  and  meanings,  adopted  for  the  coasts  of  the  United 
States,  and  to  be  used  on  occasions  of  shipwreck,  danger  or  distress.  The 
letters  and  flags  used  are  the  letters  and  flags  of  the  International  Code. 

It  being  ascertained  that  the  vessel  has  and  can  use  the  International  Code, 
and  it  being  desired  to  use  any  additional  signals,  as  given  in  this  paper,  the 
following  signals  must  be  shown  : 

Very  great  care  must  be  had  by  Shipmasters,  Signal  Service  men  ana  others 
that  there  may  be  no  mistake  about  these  signals. 


Have  you  the  Signal  Service  Sea-coast  Danger  or  Distress 
Code  of  Signals,  and  do  you  know  how  to  use^then^  ? 

Yes ;  we  have  the  Signal  Service  Sea-coast  Danger  or  Dis- 
tress Code  of  Signals,  and  know  how  to  use  them. 


If  no  Signal  is  made  in  answer  to  Signal  P.  W.,  as  given  above,  or  it  is 
answered  that  it  is  not  understood,  haul  it  down,  show  the  flags  B.  K.  J^ 
which  means  Attention!  International  Code,  and  as  soon  as  it  is 
answered  as  understood,  go  on  signalling,  using,  however,  no  signal  K 
not  found  under  Section  1  of  this  paper. 

If  Signal  W.  T.  (given  above)  is  made  in  answer  to  Signal  P.  W.,  then  any  of 
the  following  signals  and  messages  under  Section  2  may  be  sent  or  exchanged. 
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SECTION   2. 


Lookout  will  bo  kept  on  tho  beach  all  night.  Sold  ori 
until  daylight,  will  thon  send  on  board  liife-Savin^r 
apparatas. 


Bndeavor  to  send  a  line  by  boat,  cask  or  spar. 


Beach  where  ])oople  are  assembled,  or  as  near  there  Ui 
possible. 


Haul  away. 


Make  the  tail-block  or  the  end  of  this  line  fast  to  the 
lower  mast,  well  up.  If  masts  are  gone,  then  to  the 
best  place  you  can  find ;  then  cast  off  the  shot  line,) 
see  that  all  is  clear;  and  show  signal  by  flag  or  lant^erD 
to  the  shore. 


Make  the  hawser  fast  about  two  feet  above  the  tail-block | 
or  hauling  line,  sec  all  clear  and  show  signal  by  flag, 
or  lantern  to  the  shore. 


i 


Cannot  comply  with  last  signal. 


Make  a  signal  when  you  want  a  boat. 


[End  op  Section  2.] 
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United  States  Signal  Service  Station  at  Life-saving  Stations. 


The  following  flag,  thus — 
number  flags,  will  be  used  to 
statioD  of  the  United  States, 
munication  received  will  be 
to  destination.    This  flag  will 


II 

S 


shown  over  any  station 
designate  a  full  signal 
from  which  any  corn- 
transmitted  by  telegraph 
always  be  hoisted  above 


the  station  number  flags  when  the  station  number  of  such  full  station  is  shown 
Thus : 


No.  8. 


Any  message  signalled  by  the  International  Code,  as  adopted  or  used  by 
£ngland,  France/*  America,  Denmark,  Holland,  Sweden  and  r^orway,  Russia, 
Greece,  Italy,  Grermany,  Austria,  Spaiu,  Portu«il  And  Bnizil,  received  at  these 
telegraphic  Signal  Stations,  will  be  transmittea  and  delivered  to  the  address  on 
payment,  either  at  the  Station  or  at  place  to  which  addressed,  of  the  tele- 

fruphic  charge.  All  messages  received  from  or  addressed  to  the  War,  Navy, 
'reasury.  State,  Interior  or  other  official  department  at  Washington,  are  tele- 
graphed without  charge. 

Ships'  official  numbers,  shown  and  recognized  at  stations  thus  desis^nated, 
are  reported  to  Witshington  by  telegraph. 

The  flag  flown  below  the  United  States  national  colors  indicates  a  full  sig- 
nal station  eonnectiiig  by  telograph,  but  not  a  Life-Saving  Station. 

General  messages  to  be  telegraphed  will  be  taken  only  at  stations  flying 
either  three  flags,  as  first  given  above,  or  the  American  flag  with  the 
Distinctive  "Signal  Service  Flag,"  as  above  stated. 

The  Distinctive  Signal  Service  flag  flown  Alonb  indicates  a  United  States 
Signal  Service  station  anywhere,  not  necessarily,  however,  connecting  by 
telegraph. 


From  and  after  January  1,  1878,  an  additional  Cautionary  Storm  Signal 
will  bo  displayed,  as  occasion  may  require,  at  all  active  Signal  and  Display 
stations  of  the  Signal  Service.  The  signal  will  be  displayed  at  and  on  the 
regular  place  and  staff,  and  will  consist  of  a  white  flag  with  a  square  black 
centre,  shown  above  a  red  flag  with  a  square  black  centre  by  day,  or  a  white 
linht  shown  above  a  red  light  by  night.  This  signal  will  be  known  as  the 
**'Cautionabt  Off-Shorb  Signal,"  and  will  indicate,  when  shown,  that 
while  the  storm  disturbance  is  considered,  at  the  office  of  the  Chief  Signal 
Officer,  as  not  yet  passed  for  the  port  or  place  at  which  the  signal  is  dis- 
played, and  the  winds  may  yet  be  high,  and  there  may  be  danger,  the  winds 
are  expected  to  blow  from  a  northern  or  western  direction,  or  *' off-shore," 
at  or  near  the  port  or  place  whore  the  signal  may  be. 

NOTB.— A  repiint  of  the  IntemHonal  Code  has  been  published  by  Uie  United  States  Nsyy  Department. 
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The  display  of  this  signal  will  often  follow,  and  must  be  dUtingnbhe 
from,  the  display  of  the  usnal  "  Cantionary  Signal,"  i.  «.,  a  square  red  !!.■. 
with  a  square  black  centre  by  day,  or  a  red  light  shown  at  night — wLi 
retains,  whenever  shown  alone,  its  usual  meaning.  The  display  of  eiiliff 
signal  is  always  cautionary. 

The  "Cadtionabt  Signal,"  i.  e.,  a  red  flag  with  black  square  in  \l 
centre  by  day,  or  a  red  light  by  night,  cdls  for  cantion  in  view  ofti 
approaching  storm,  and  is  so  "oaotionakt"  with  BEfSKSMCB  to  wish 

BLOWINQ  FaOM  ANT  DIRECTION. 

The  CAOTioNARr  Ofp-Shobe  Signal,  i.  e^  a  white  flag  with  black  sqn« 
in  tha  centre,  shown  above  a  red  flag  with  bl^ck  square  in  the  centre,  ^■ 
day,  or  a  white  light  shown  above  a  red  light  by  night,  is  "cAuriONAftf 

WITH  REPEBKNCE  TO  WINDS  EXPECTED  TO  BLOW  FROM    A    NORTHERN    OB   WK- 
EBN  DIRECTION,  OR  OPF-BHOBE.  AT  OR  NEAR  THE  PLACE  AT  WHICH  IT  MAT  BI 


k 


THE  CAUTIONARY  SIGNAL 

Cautionary  against  Approaching  Storm,  and  against  Wind* 

from  any  direction. 


I 


THE  CAUTIONARY  OFF-SHORE  SIGNAL 

Cautionary  against  Rough  Weather,  and  against  Winds  enpectw* 

to  be  in  a  Northern  or  Western  direction,  or  ■■Off-Sbore." 
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The  order  "XJp  SigDals  "  retainB  its  present  meaning. 

The  order  "  Hoist  Off-shore  Signal "  requires  that  the  "  Off^liore  Signal " 
be  at  once  displayed,  the  "  Cautionary  Signal "  being  either  lowered,  and 
the  two  flags  or  two  lights  of  the  "Off-Shore  Signal"  hoisted  in  its  place, 
or  the  flag  or  light  of  the  "  Cautionary  Signal "  may  be  left  displayed, 
^rhile  the  additional  proper  flag  or  light  needed  to  complete  the  "  Off-shore 
Signal"  is  shown  above  it. 

'*  Signals  Down  "  lowers  any  or  all  signals. 

These  Cautionary  Signals,  whenever  displayed  on  the  coasts  of  the  United 
States,  have  the  above  given  meanings. 

They  will  never  however  be  displayed  without  orders  direct  from  the  Office 
of  the  Chief  Signal  Officer,  or  an  authorized  representative  of  the  Signal  Ser- 
vice. 

*  *  *  *  *  * 

All  signal  duty  of  every  description  will  be  done  by  officers,  non-commis- 
sioned  officers  or  private  of  the  Signal  Service,  when  any  member  of  that 
Bervice  is  present  for  duty  at  any  signalling  station.  They  will  endeavor 
to  transmit  any  message  necessary  to  aid  the  crews  or  the  Life-Saving 
Service. 

In  showing  flags  or  pennants  as  signals,  each  flag  or  pennant  should  be  dis- 
played at  It  distance  equal  to  at  least  two  feet  more  than  its  own  length  from 
any  other  flag  or  pennant  in  the  same  hoist 

It  may  sometimes  happen  that  the  ship  can  read  signals  shown  on  shore,  but 
cannot,  from  carrying  away  of  masts  or  other  distress,  answer.  It  is  therefore 
in  all  cases  desirable  to  show  any  important  signal  desired  to  be  made  known 
to  the  crew  for  a  sufficient  length  of  time,  even  when  they  make  no  answer. 
Very  great  care  must  be  taken,  even  in  this  case,  about  using  any  signal  of 
Section  2,  as  they  may  confuse  the  crew,  and,  not  being  fouud  in  foreign  books, 
lead  them  to  distrust  all  the  other  signals.  As  a  general  rule,  the  additional 
signals  given  under  Section  2  should  never  be  used  unless  it  is  known  the  com- 
municating vessel  has  this  paper,  or,  as  a  last  resort  in  cases  of  such  emergency, 
that  every  chance  must  be  taken. 

Proper  Flags,  Signal  Lights,  Apparatus,  &c.,  &c.,  will  be  supplied  on 
requisition  through  proper  authorities  to  any  station  for  any  performance  of 
Official  Signalling.  The  material  must  be  carefully  cared  for,  and  will  be  sub- 
ject, under  proper  regulations,  to  the  inspection  of  the  officer  or  agent  of  the 
Signal  Service,  whose  duty  it  will  be  to  report  any  imperfections  to  the  Chief 
Signal  Officer. 

The  following  are  published  for  the  information  of  all  concerned : 

**  The  Secretary  of  War  shall  provide,  in  the  i^stem  of  observations  and 
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reports  in  charge  of  the  Chief  Signal  Officer  of  the  Army,  for  such  statioosi 
reports  and  signals  as  may  be  found  necessary  for  the  benent  of  agriculton 
and  commercial  interests.    (Stat,  at  Large,  sec.  222,  page  35.) 

"  The  Secretary  of  War  is  authorized  to  establish  signal  stations  at  ligiu- 
houses,  and  at  such  of  the  life-saving  stations  on  the  lake  or  sea-coast  as  mav 
be  suitably  located  for  that  purpose,  and  to  connect  the  same  with  such  poioti 
as  may  be  necessary  for  the  proper  discharge  of  the  Signal  Service  by  means 
of  a  suitable  tel^raph  line  in  cases  where  no  telegraph  lines  are  in  operation 
to  be  constructed,  maintained,  and  worked  under  the  direction  of  the  Chief 
Signal  Officer  of  the  Armv,  or  the  Secretary  of  War  and  the  Secretary  of  tbe 
Treasury ;  and  the  use  of  the  life-saving  stations  as  signal  stations  shall  be 
subject  to  such  r^ulations  as  may  be  agreed  upon  by  said  officials."  (Stat  it 
Large,  sec.  223,  page  35.) 

The  Chief  Signal  Officer  is,  subject  to  the  direction  of  superior  authori^, 
charged  with  and  responsible  for  the  character,  condition  and  instructions  for 
the  use  of  electric  lines  and  instruments,  semaphores,  signals,  equipments  aad 
apparatus,  codes,  &c.,  for  all  official  Coast  Signal  Service  on  the  coasts  of  tbe 
United  States. 

Communication  may  be  addressed,  officially,  to  this  office  at  any  time  by  aoj 
party  desiring  explanation  or  information  on  these  subjects. 

The  suggestion  of  additional  "  danger  or  distress  *'  signals  is  requested. 


Life-Saving  Station  and  District  Number  flags,  have  been  furnished  lir 
the  Superintendent  of  the  Life-Saving  Service,  as  follows : 

UNITED  STATES  LIFE-SAVING  STATIOiM 

DISTINGUISHING  FLAGS. 

District  No.    1  embraces  coast  of  Maine  and  New  Hampshire. 

District  ITo.    2  embraces  coast  of  MasHachusetts. 

District  No.    3  embraces  coast  of  Ehode  Island  and  Long  Island. 

District  No.    4  embraces  coast  of  New  Jersey. 

District  No.   5  embraces  coast  of  Cape  Henlopon  to  Cape  Charles. 

District  No.    6  embraces  coast  of  Cape  Henry  to  Cape  Pear. 

District  No.    7  embraces  coast  of  Florida. 

District  No.    8  embraces  Lakes  Ontario  and  Erie. 

District  No.    9  embraces  Lakes  Huron  and  Superior. 

District  No.  10  embraces  Lake  Michigan. 

District  No,  11  embraces  Pacific  Coast. 
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Color  and  Form  of  flags,  as  shown  below,  indicate  Number  of  Dis- 
trict. Numeral  displayed  in  centre  of  flag  will  indicate  Number  of 
Station. 

DISTEICTS. 


No.  7. 


No.  9. 


No.  10. 


No.  11. 


Note.— This  partial  code  is  for  immediate  uaee.  A  more  complete  code,  proriding  night  mignaim  and 
additional  danger  or  distreea  signaU  for  day  and  night  uses,  will  iiwne  from  thin  office  with  aa  little  delay 
as  practioable. 


ClJUriM.1/vu| 


Brig.  Gen.  (BvL  Assg^,)  Chief  Si/jm/iJ  Oflleer,  U.  S.  A. 
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Paper  47. 

[Signal-Service  Orden  No.  &] 

War  DBPARnnENT, 
Office  of  the  Chief  Sional-Offickr, 

}Va8hin{/tony  D.  C,  February  8,  1878. 

The  Chief  Sifipal-Officer  commendfi  the  prompt  and  zealous  action,  during  the  ^* Me- 
tropolis stornii  of  the  non-commissioned  officers  in  charge,  and  their  assistants,  at  tht 
stations  Kittyhawk,  Norfolk,  Cape  Henry,  and  Cape  Hattetas,  of  Privates  T.  B.  Har- 
rison and  F.  £.  Seegelken,  sent  respectively  to  re-inforce  Cape  Henr>'  and  the  Metrop- 
olis wreck  station,  and  especially  of  Corporal  A.  T.  Sherwood,  who  "notilied  this  ofHix 
the  instant  the  report  was  received  by  messenger  from  the  wreck  at  (>.C0  p.  m..  Jaiia- 
ary  31,  and  Private  William  Davis.  Signal  Service,  U.  S.  A.,  who,  under  imuietlinre 
direction  of  Corporal  Sherwood,  starting  on  horseback,  fully  equipped,  within  tifte«: 
minutes  after  the  receipt  of  the  notice  of  the  wreck  at  Kittyhawk  Station,  rode  throagb 
the  night  and  storm  twenty  miles  to  the  scene  by  3. '20  a.  m.,  opened  station  on  the  Signal 
Service  sea-coast  telegraph-line,  and  reported  for  service  at  the  wreck,  sending  a  con- 
densed report  at  4  a.  m.,  and  there  remained  continuously  on  duty  on  the  open  Whch. 
keeping  constant  telegraphic  communication  along  the  line  and  with  this  omce,  actio; 
thus  with  faithful  accuracy  and  intelligence  for  an  unintermpted  tour  of  dnt^  (^ 
twenty-six  hours.  By  this  action  of  the  soldiers  and  stations  named,  all  telegraphic 
information  from  theVreek  which  reached  the  superior  authorities  or  appeared  in  the 
press,  and  on  which  steps  for  relief  were  taken,  was  secured. 

For  prompt  and  soldierly  action,  fidelity,  and  good  service,  Private  William  Da>'t« 
is  promoted  to  be  corporal,  Signal  Service,  U.  8.  A.,  to  date  from  Januarv  81,  187?'. 

ALBERT  J.  MYER, 
Brig.  Gen.  {Brcrct  Assu/tted),  Chirf  Signal-O^cer^   V.  S,  A. 


Paper  48. 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

IVashingtoMj  1).  6'.,  August  15,  It^S. 

InsiructionB  for  slnpmasiers  comparing  hnrometera  with  the  Signal-Service  standard  at  tfc 

Maritime  Association  Buihlivg  in  Xeiv  York. 

The  upper  surface  of  the  mercury  in  the  cistern  of  the  large  standard  barometi-r  e 
1 1  feet  and  6  inches  above  mean  tide.  The  shijj's  barometer  should  be  hung  alouirsidf 
and  at  the  same  elevation.  A  table  for  reducing  the  barometric  readings  to  'i29  FahrcD- 
lieit  (freezinjij)  will  be  found  at  the  barometer  desk.  To  all  readings  of  the  latere 
standard  barometer  allow  for  the  reduction  to  freezing  to  obtTiin  the  true  readings. 
The  diff'erence  between  this  corrected  reading  and  the  reading  of  the  ship's  baromotfr. 
similarly  reduced  to  freezing,  will  be  the  correction  to  be  always  applied  (that  is,  vj 
be  added  to  or  Kubtracted  from)  to  the  readings  of  the  ship's  barometer,  in  order  to  iiiakt 
sure  that  these  readings  are  correct.  To  illustrate  by  an  example  :  The  i*eadingof  the 
standaid  barometer  reduced  to  freezing  is,  say,  29.98,'),  and  the  reading  of  the  ship*? 
barometer  to  be  compared,  reduced  to  freezing,  is,  say,  29.970;  in  this  case  the  staml- 
ard  is  the  higher,  and  the  difference  (.015)  is  to  be  added  to  all  i"eadings  of  the  ship'? 
barometer  to  obtain  the  standard  reading.  As  another  illustration :  Let  the  i-eacUn^ 
of  the  standard  be,  as  above,  29.9^5,  an.d  the  n^luced  reading  of  the  compared  shipV 
barometer  30.01 ;  in  this  case  the  standard  is  the  lower,  and  the  ditTerence  (.025)  is  to 
be  subtracted  from  all  readings  of  the  ship's  barometer  to  obtain  the  standard  reading 
The  comparisons  are  similarly  made,  though  not  so  closely,  and  the  correction  d^ 
termined,  though  the  ship's  barometer  may  not  be  scaled  to  ver>'  close  readings,  or  <d 
thousandths.  The  correction  for  the  instrumental  error  of  each  ship's  barometer,  a» 
thus  determined,  must  bo  applied  whenever  corrected  readings  are  desired. 

For  all  reports  made  to  this  oflSce,  if  such  are  made  by  any  vessel,  it  will  l>e  snffi- 
cient  to  give,  when  a  mercurial  barometer  is  used,  1st,  actual  reading  of  barometer 
as  read  on ;  2d,  correction  for  instrumental  error  determined  as  stated  above ;  3d,  read- 
ing of  the  attached  thermometer;  4th,  height  (as  nearly  as  possible)  of  barometer.  a> 
hung  on  shipboard,  above  the  sea-level.  These  ought  to  appear  on  each  .separate  form 
or  report  sent  to  this  office. 

Aneroid  barometers  are  compared  with  standard  mercurial  barometer  by  first  read- 
ing the  mercurial  barometer  and  correcting  this  reading  for  temperature  only ;  tliar  is, 
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reducing  the  reading  to  what  it  wonld  be  if  the  temperature  of  the  barometer  was  32^ 
Fahrenheit.  Then  read  the  aneroid  and  take  the  difference  between  the  corrected  read- 
ing of  the  mercurial  and  the  actual  (uncorrected)  reading  of  the  aneroid,  which  will 
be  the  correction  to  be  applied  to  the  aneroid ;  this  correction  to  be  added  if  the 
aneroid  reads  lower  than  the  mercurial^  and  subtracted  if  it  reads  higher. 

On  all  reports  made  for  this  office,  when  an  aneroid  barometer  is  used,  the  record 
should  give,  stated  on  the  form,  Ist,  actual  reading  of  the  barometer  as  read  off;  2d, 
correction  for  instrumental  error,  d^^termined  as  above;  3d,  reading  of  attached  ther- 
mometer, if  there  is  one,  or  of  a  thermometer  in  the  room:  4th,  statement  whether  the 
barometer  is  ^'compensated''  or  not;  5th,  height  (as  nearly  as  possible)  of  the  barom- 
eter, as  hung  on  shipboard,  above  sea-level. 

A  sergeant  or  assistant  of  the  Signal  Service  wiH  be  in  attendance  at  the  Maritime  Asso- 
ciation Building  each  da^,  from  12  to  1  p.  m.,  to  give  any  necessaiy  information  as  to 
mode  of  making  comparisons.  The  barometer  case  and  the  door  of  the  screen  will  be 
opened  at  the  hours  named  only,  unless  in  instances  of  especial  need,  and  always  in 
the  presence  of  the  sergeant  or  assistant. 

Smpmasters  of  all  nations  are  invited  to  make  use  of  the  Si^al  Service  standard 
for  the  purpose  of  comparing  their  ships'  barometers.  The  superintendent  of  the  room 
of  the  Maritime  Association  will  take  charge  of  ships'  barometers  to  be  compared  at 
any  time  they  may  be  left  with  him  for  the  purpose.  They  will  be  duly  delivered  by 
him  to  the  sergeant  or  assistant  in  charge  of  the  standard.  Ships'  barometers  can  be 
most  conveniently  returned  to  owners  at  the  hour  between  12  m.  and  1  p.  m. 

ALBERT  J.  MYER, 
Brig,  Gen.  (Brevet  Assigned),  Chief  Signal-Officer,  U.  S.  A, 
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